Google 



This is a digital copy of a book that was preserved for generations on library shelves before it was carefully scanned by Google as part of a project 

to make the world's books discoverable online. 

It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was never subject 

to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domain books 

are our gateways to the past, representing a wealth of history, culture and knowledge that's often difficult to discover. 

Marks, notations and other maiginalia present in the original volume will appear in this file - a reminder of this book's long journey from the 

publisher to a library and finally to you. 

Usage guidelines 

Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belong to the 
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing tliis resource, we liave taken steps to 
prevent abuse by commercial parties, including placing technical restrictions on automated querying. 
We also ask that you: 

+ Make non-commercial use of the files We designed Google Book Search for use by individuals, and we request that you use these files for 
personal, non-commercial purposes. 

+ Refrain fivm automated querying Do not send automated queries of any sort to Google's system: If you are conducting research on machine 
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encourage the 
use of public domain materials for these purposes and may be able to help. 

+ Maintain attributionTht GoogXt "watermark" you see on each file is essential for in forming people about this project and helping them find 
additional materials through Google Book Search. Please do not remove it. 

+ Keep it legal Whatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume that just 
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users in other 
countries. Whether a book is still in copyright varies from country to country, and we can't offer guidance on whether any specific use of 
any specific book is allowed. Please do not assume that a book's appearance in Google Book Search means it can be used in any manner 
anywhere in the world. Copyright infringement liabili^ can be quite severe. 

About Google Book Search 

Google's mission is to organize the world's information and to make it universally accessible and useful. Google Book Search helps readers 
discover the world's books while helping authors and publishers reach new audiences. You can search through the full text of this book on the web 

at |http: //books .google .com/I 



^cu^t.itir.fc7''*'7 



HARVARD COLLEGE 
LIBRARY 



THE ESSEX INSTITUTE 
TEXT-BOOK COLLECTION 



GIFT OF 

GEORGE ARTHUR PLIMPTON 

OF NEW YORK 

JANUARy 25, 1924 



•.sr-.- 




3 2044 096 998 075 






^ 



1 



r:L- 



/ 



'0 



\ 



/C . V <^£^^""^'^^ 



UNIVERSITY ARITHMETIC, 



lEaasBJsxsQt thb 



SCIENCE OF NUMBERS, 



A2<n> 



GENERAL RULES FOR THEIR APPLICATION. 



Bt CHARLES DAVIES, LL.D., 



AirraOB OY FKQCABT, IMTELLEOnrAL, Ain> SCHOOL K8SewtXn.QA\ KLBMXHTAKT 
▲LQEBRA; 2ELSHSNTABT OSOMXTBT ; F^OnOAL JCATHBUATIGS ; SUCMJSNTS 

% qlt subvstino ; xlsmbmn 07 analttioal osomstst ; descbxptivb 

gxoxetbt; shades, shadows, and perspsotiye; ddteb- 
kntxal and inteobal oaloitlus; and looio and 

VQUTT or MAniBlfATiaB. 



NEW YORK: 
A- S. BARNES &.O0., Ill & 113 WILLIAM STREET, 

(CORNBB CF JOHN STBEBT.) 
•OXA BT BOOBIELLXBB, OSNXSALLT, THBOUGHOUT THB VNITBD ITA! 

W III 



£<4U«.T II v. C-1.3 CI 



ADVERTISEMENT. 
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PREFACE. 



Science, in its popular signification; means knowledge re- 
duced to order ; that is, knowledge so classified and arranged 
as to be easily remembered, readily referred to, and advan- 
tageously applied. More strictly^ it is a knoidedge of laws, 
relationSf and principles, 

AnrrHMETic is the science of numbers, and the art of applying 
numbers to all practical purposes. It is the foundation of the 
exact and mixed sciences, and an accurate knowledge of it is 
an important element either of a liberal or practical education. 

It is the first subject, in a well-arranged course of instruc- 
tion, to which the reasoning faculties of the mind are applied, 
and is the guide-book of the mechanic and man of business. 
It is the first fountain at which the young votary of knowledge 
drinks the pure waters of intellectual truth. 

It has seemed, to the author, of the first importance that 
this subject should be carefully treated in our Elementary Text- 
books. In the hope of contributing something to so desirable 
an end, he has prepared a series of arithmetical works, em- 
bracing four boojis, entitled, ' Prhnary Arithmetic ; Intellectual 
Arithmetic ; Practical Arithmetic ; and University Arithmetic — 
the latter of which is the present volume. 

Primaby Arithmetic. .This first-book is adapted to the 
capacities and wants of young children. Sensible objects are 
employed to illustrate and make familiar the simple combina- 
tions and relations of numbers. Each lesson embraces one 
combin^ion ,of numbers, or one sot of combinations. 
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Intellectual Arithmetic. This work is designed to present 
a thorough analysis of the science of numbers, and to form a 
complete cooi'se of mental arithmetic. I have aimed to make 
it accessible to yoang pupils by the simplicity and gradation 
of its methods, and to adapt it to the wants of advanced 
students by a scientific arrangement and logical (connection, in 
all the higher processes of arithmetical analysis. 

Practical Arithmetic. Great pains have been taken, in the 
preparation of this book, to combine theory and prackce ; to 
explain and illustrate principles, and to apply them to the com- 
mon business transactions of life — to make it emphatically a 
practical work. The student is required to demonstrate every 
principle laid down, by a course of mental reasoning, before 
deducing a proposition or making a practical application of a 
rule to examples. He is required to fix and apprehend the 
unit or haae of all numbers, whether integral or fractional — 
to reason with constant reference to this base, and thus make 
it the key to the solution of all arithmetical questions. It is 
hoped, that the language used in the statement of principles, 
in the definition of terms, and in the explanation of methods, 
will be found to be clear, exact, brief, and comprehensive. 

University ARrrHMETic. This work is designed to answer 
another object. Here, the entire subject is treated as a science* 
The pupil is supposed to be familiar with the simple operations 
in the four ground rules, and with the first principles of frac- 
tions, these being now taught to small children, either orally or 
from elementary treatises. This being premised, the language 
of figures, which are the representatives of numbers, is care- 
fully taught, and the different significations of which the figures 
themselves are susceptible, depending on the manner in which 
they are written, are fully explained. It is shown, for example, 
that the simple numbers in whkh the value of the unit increases 
from right to left according to the scale of tens, and the De- 
nominate or Compound numbers in which it increases according 
to a varying scale, belong to the same class of aumbers, and 
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tbat beth may be treated under the same roles. Hei^, the 
roles for Notation, Addition, Sabtraction, Moltiplicataoa, and 
Division, haye been so conjstracted ^ to ajqply eqoallj to all 
numbers. This arrangement, 'wlueh the aothor has not seen 
elsewhere, is deemed an essential improvement in the science of 
A rithmetic. ^ 

In developing the properties of numbers, from their demcn 
tary to their highest combmations, great labor has been be- 
stowed on clasi^cation and arrangement. It has been a lead« 
ing object to present the entire subject of arithmetic aa form- 
ing a series of dependent and connected proposUums : so that 
the pupil, while acquiring useful and practical knowledge, may 
at the same time be introduced to those beaotifQl methods of 
reasoning which science alone teaches. 

Great care has been taken to demonstrate every proposition 
— to give a complete analysis of all the methods employed, 
from the simplest to the most difficult, and to explain folly 
the reason of every rule. A full analysis of the science of 
Numbers has developed but one law ; viz., the law ijchich con- 
nects all the numbers of arithmetic with the U7iit one, and 
which points out the relations of these numbers to each other. 

In the Appendix, which treats of Units, Weights, and Meas- 
ures, &c., the methods of determinuig the Arbitrary Unit, as 
well as the general law which prevails in the formation of 
numbers, are fully explained. I cannot too earnestly recom- 
mend this part of the work to the special attention of Teach- 
ers and pupils. 

In fine, the attention of Teachers is especially invited to this 
work, because general methods and general rules are employed 
to abridge the commpn arithmetical processes, and to give to 
them a more scientifc and practical character. In the present 
edition, the matter is presented in a new form ; the arrange- 
ment of the subjects is more natural and scientific ; the methods 
have been carefully considered; the illustrations abridged and 
8lui|>li&6d ; the definitions and rules thoroughly revised and c/^t*- 
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reeled ; and a very large number and variety of practical ex- 
amples have been added. The subjects of Fractions, Propor- 
tion, Interest, Percentage, Alligation, Analysis, and Weights 
and Measures, present many new and valuable features, which 
are not found in other works. 

A Key to the present work has also been published for the 
use of such Teachers as may desire it, — ^prepared with great 
care, containing not only the answers and solutions of all the 
examples, but a full and comprehensive analysis of the more 
difficult ones. 

The author has great pleasure in acknowledging the interest 
which Teachers have manifested in the success of his labors : 
they have suggested many improvements, both in rules and 
methods, not only in his elementary, but also in his advanced 
works. The recitation-room is the final tribunal, and the intel- 
ligent teacher the final judge, before which all text-books must 
stand or fall. 

COLTTMBIA COLLBGB,^ 

May, 1864. i 
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Definitions. 

1. A Unit is a single thing, or one. 

2. A Number is a unit, or a collection of unita. 

3. Science treats of the properties and relations of things : 
Art is the practical application of the principles of Science. 

4. Artthmetig is the Science of Nombers, and also the Art 
of applying numbers to practical purposes. 

6. A Proposition is something to be done, or demonstrated. 

6. An Analysis is an examination of the separate parts 
of a proposition. 

7. An Operation is the doing of something with numbers. 

8. A BrULE is the direction for performiag an operation. 

9. An Answer is the result of a correct operation. 

Operations of Arithmetic. 

10. There are, in Arithmetic, fiye fundamental operations: 
Notation and Kumeration, Addition, Substraction, Multiplica- 
tion, and Division. 

1. What is a Unit V-3. What is a Number?— 3. Of wliat does Science 
treat? What is Axt?--4. What is Arithmetic?— 6. What is a Proposi- 
tion?— 6. What is an Analysis?— 7. What is an Operation?— 8. What 
is a Rule?— 9. What is an Answer?— 10. How many fundamental oper- 
ations are there in Arithmetic? What are theyl 



14 



KOTATION AND |TpMERATION. 



Expressmgj Numbers! 
11. There are three methods of expressing nambers : 

1. By words, or commou language ; 

2. By letters, called tbe Roman method ; 
8. By figures, called the Arabic method* 



Expressing Numbers by Words. 



One and one more 








1 V'*^« 

, 2}wo. 


Two and one more 








Three. 


Three and one more 








Four. 


Four and one more 








Five. 


Five and one more 








Six. 


Six aod one more 








Seven. 


Seven and one more 








. Eight. 


Eight and one more 








Nine. 


I^ine and one moFe 








. Ten. 



Each of the words, one, tiw, three^ four, &c., expresses a 
number, and denotes how many units are taken. These words 
are generally called numbers ; though, in fact, they are but 
the names of numbers. 
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NOTATION AND NUMERATION. 

13. NoTATiOK is the method of expressing numbers, either 
by letters or figures. 

NuiOBBATioK is the art of reading, correctly, any number 
expressed by letters or figures. 

There are two methods of Notation : the one by letters, the 
other by figures. The method by letters is called the Roman 
A^Mwn; the method by figures is called the Arabic Notation. 
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Roman Notation. 

14. In the Romaii Notation, seven capital letters are nsed. 
They express the following values : 



one. 



V 



X 

ten, 



L 

«ftT. 



c 

one 
hundred. 


D 

fire 
hundradk 


M 

OD6 

thnmnd. 



All other nnmbers are expressed by combining these letters, 
according to the following principles : 

1. Every time a letter is repeated, the number which it de- 
notes is repeated. 

2. If a letter denoting a less number be written on the right 
of one denoting a greaJter^ the number expressed will be the 
man of the numbers. 

S. If a letter denoting a Zess number be written on the left 
of one denoting a greater, the number expressed will be the 
d'^ererux of the numbers. 

4. A dash ( — ), placed over a letter, increases the number 
fot which it stands, a thousand times. 







B(Hnan Table 


• 


I '• . One" 




. £Sgh1y. 


n 




Two. 


XC < 


. Ninety. 


m 




Three. 


C 


. One hundred. 


IV 




Four. 


CXJ 


. Two hnndred. 


V 




Five. 


CCJC 


. Three hundred. 


VI 




Six. 


CCXXJ 


. Four hundred. 


vu 




Seven. 


D 


. Hve hundred. 


VIU 




Eight 


DC 


. Si;c hundred. 


TX 




Nine. 


DCC . 


. Seven hnndred. 


X 




Tan. 


DGOC. 


. Eight hnndred. 


XX 




Twenty. 


Doca 


! . Nine hundred. 


xxx . 




Thirty. 


M 


. One thousand. 


XIi 




Forty. 


MD , 


. fifteen hundred. 


Xi 




'nity. 


MM . 


. Two thousand. 


T.r 




Sixty. 


V 


Five thousand. 


T.XX ', 




Seventy. 


5 


. Ten thousand. 


Note. — ^This Notation was nsed by the Ro 


mans hence its name. I\ 


isBtUl used 1 


for di 


ites, BHinberi/i^ 


chapters. 


pages, &C. 
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Express the following 

1. Eleven. 

2. Fourteen. 

3. Sixteen. 

4. Seventeen. 

5. Nineteen. 

6. Twenty-two. 

7. Twenty-eight 

8. Twenty-nine. 

9. Thirty-three. 

10. Thirty-seven. 

11. Thirty-eight. 
13. Forty-three. 

13. Forty-seven. 

14. Forty-nine. 

15. Fifty-six. 

16. Fifty-eight. 

17. Fifty-nine. 

18. Sixty-five. 

19. Sixty-nine, 

20. Sixty-seven. 

21. Seventy-five. 

22. Seventy-six. 



Examples 
nnmbers in Roman Notation : 

23. Eighty-one. 

24. Eighty-seven. 
26. Eighty-nine, 

26. Ninety-four. 

27. Ninety-five. 

28. Ninety-seven. 

29. Ninety-nine. 

30. One hundred and fifteen. 

31. Seven hundred and fifty. 

32. One thousand and sixty. 

33. Two thousand and forty. 

34. Five hundred and sixty. 

35. Nine hundred and sixty. 

36. Six hundred and ninety. 

37. One thousand and fifty. 

38. Four thousand and four. 

39. Six thousand and nine. 

40. Nine thousand and nine. 

41. Eight hundred and six. 

42. Six hundred and eight. 

43. Eight thousand and six. 

44. Two thousand and one. 



11. How manymethods are there of expressing numbers? What are 
they? 

- 12. What does each of the words, (me, two, three, &c., denote? 
What are these words generally called? What are they, in fact? 

13. What IB Notation? What is Numeration? How many methods 
of Notation are there? What are they? 

14. How many letters does the Roman notatian employ? Wliich are 
they ? What value does each represent ? What is the efEbct of repeat- 
ing a letter ? What is the number, when a letter denoting a less number 
is placed on the right of one denoUng a greater ? What is the number, 
rrhen a letter denoting a less number is placed on the left of one de- 

noting a, gretdQT^ What is the effect of placing a dash over a letter? 
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Arabic Notation, 

15. Arabic Notation is the method of expressing aambers 
by figures. Ten figures are used, and they form the Alphabet 
of the Arabic Notation. They are, 






1 


2 


3 


4 


6 


6 


T 


8 


9 


iiniCht, 


one, 


Iwo, 


thr«e, 


ftrar. 


five. 


six. 


Mveiif 


«isht, 


nine. 



The naught, 0, is dso called cipher. It denotes bo number 
out the absence of a thui^. Thns, if there are no apples in a 
basket, we write, the number of apples in the basket is 
Tte other nine figures are called Significant Figures^ or Digits 

Orders of Units. 

16. We have no single figure for the number ten. We 
therefore comMne the figures already known. This we do by 
writing on the right hand of 1: 

Thus, 10 

which is read, ten. 

This 10 is equal to ten of the units expressed by 1. It is, 
howeyer, but a single ten, and may be regarded as a unit, ten 
times as great as the unit 1. It is called, a mut of the second 
order. 

17. Wh^ two figures are written by the side of each other, 
the one on the right is in the place of units, and the other in 
the place of tens, or of units of the second ordei\ Each unit 
of the second order is equal to ten units of the first order. 

When units simply are named, units of the first order are 
clways meant. 

Units of the second order are written thus : 



One tei\, or . . . . . . 10 

Two tens, or twenty, . . 20 

Three tens, or thirty, . . 80 

Four tens, or forty, ... 40 

Five tens, op fifty, ... 60 



Six tens, or sixty, ... 60 
Seven tens, or seventy,. . 70 
Eight tens, or eigh^, • • 80 
Nine tens, or ninety, . . 90 
One hvindied, \^ 
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18. To express ten units of ike second order, or one hundred, 
we form a new combiDation : 

Thus, . . • 100 

by writing two ciphers on the right of 1. This number is read, 
one hundred, and is a unit of the third order. 

We can now express any nnmber less than one thousand. 

In the nimiiber two bmidred and fifty-fire, there 
are 5 units, 5 tens, and 2 hnsdredfi. Write, there- ^ ad 5 

fore, 5 units of the first order, 5 units of the second ,S ^ § 

order, ajid 2 of the third; and read from the right, 2 5 & 

unit8, tens, hundreds; and from the left, tioo hundred 
and fifly-fiae. 

In the nimiber fiye hundred and ninety-fiye, there g « ^ 

are & units of the first order, 9 of the second, and ,§ S 3 

five of the third ; and it is read from the right, unUe, 5 9 5 
tens, hundreds. 

In the number six hundred and four, there are ^ g .^ 

4 units of the first order, of the second, and 6 of ^ J 3 

the third. 6 4 

The right-hand figure always expresses units of the first 
order; the second, units of the second order; and the third, 

units of the third order, 

« 

19. To express ten units cfthe third order, or one thousand, 
we f(Mrm a new combination: 

Thus, 1000 

by writing three ciphers on the right of 1. This number is 
read, one thousand, and is a unit of ^t fourth order. 

We may now form as many orders of units as we please : ' 
A single unit of the first order is expressed by ... . 1 



A unit of the second order by 1 and 0; thus, 
A unit of the third order by 1 and two O's ; 
A unit of the fourth order by 1 and three 0*s ; 
A unit of the fifth order by 1 and four O's ; 

And so on, for units of higher orders. 



10 

100 

1000 

10000 
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Hence, the following principles : 

1st. The same] figure eocprehs^s different units according to 
the place which it occupies: 

2d. Units of the first order occupy the place at the right; 
units of the second order, the second place; units of the third 
order, the third place; and the unit of any figure is deter 
mined by the number of its place: 

3d. Ten units of the first order make one of the second, 
ten of the second, one of the third; ten of the third, one oj 
the fourth; and so on for the higher orders: 

4tli. When figures are written by the side of each other, 
ten units in any one place make one unit of the place next 
at the left. 

Examples in Writing the Orders of Units. 

1. Write 1 units of the 1st order. 

2. Write 8 units of the 2d order. 

3. Write 9 units of the 4th order. 

4. Write 3 units of the 1st order, with 9 of the 2d. 

15. What is the Arabic Notation? How many figures are used? 
What do they form? Name the figures. What does express? 

y What are the other figures called? 

16. Have we a separate character for ten? Bow do we express ten? 
To how many units 1 is 1 ten equal? May ten be regarded as a single 
unit? Of what order? 

17. When two figures are written by the side of each other, what 
place does the right-hand figure occupy? The figure on the left? 
When units simply are named, what units are meant? 

18. How do you write one hundred? To how many units of the 
second order is it equal? To how many of the first order? How may 
it be regarded? Of what order? How many imits of the third order 
in 200? In 600? In 900? 

19. To what are ten units of the third order equal? How do you 
write it? How do you write a congle unit of the first order? How do 
you write a unit of the second order? Of the third? Of the fourth? 

^Ten units of the first order, make what ? Ten of any order, make what ? 
Wh^ figures are written by the side of each other, how mftu^ ^os^Uk 
of any place make one unit of the place next to thA \e&\ 
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5. Write 9 units of the 3d order, with 6 of the 2d, and 1 
of the 1st. 

6. Write units of the 2d order, 8 of the 1st, with 4 of 
the 3d, and 1 of the 4th. 

7. Write 8 units of the 6th order, T of the 4th, 9 of the 
6th, of the 3d, 2 of the 2d, and 1 of the 1st. 

8. Write 8 units of the 8th order, 6 of the Tth, of the 
1st, 3 of the 2d, 4 of the 3d, 9 of the 4th, of the 6th, and 
2 of the 5th. 

9. Write 4 units of the 10th order, 8 of the Tth, 3 of the 
9th, 2 of. the 8th, of the 6th, 3 of the 1st, 6 of the 2d, 
of the 3d, 1 of the 4th, and 2 of the 5th. 

10. Write 3 units of the 2d order, 2 of the 1st, 9 of the 
3d, of the 4th, 9 of the 9th, 6 of the 8th, 7 of the 7 th, 
of the 6th, sHid 4 of the 5th. 

11. Write 3 units of the 11th order, of the 10th, 8 of 
the 4th, of the 5th, 2 of the 6th, of the 7th, 3 of the 
8th, 4 of the 9th, 1 of the 3d, 2 of the 2d, and 3 of the 1st. 

12. Write 3 units of the 12th order, 6 of the 11th, 3 of 
the 8th, 7 of the 6th, 2 of the 4th, and 1 of the 2d. 

13. Write 5 units of the 13th order, 8 of the 12th, of 
the 9th, 6 of the 7th, 8 of the 3d, and 12 of the 1st. 

14. Write 7 units of the 14th order, 5 of the 13th, 6 of 
the 12th, 5 of the 10th, 7 of the 8th, 9 of the 6th, 5 of the 
4th, and 8 of the 1st. 

15. Write 9 units of the 15th order, 4 of the 13th, 8 of 
the 9th, 2 of the 6th, 7 of the 3d, and 2 xf the 2d. 

16. Write 6 units of the 16th order, 9 of the 12th, 7 of 
the 9th, 4 of the 7th, of the 6th, 8 of the 4th, 9 of the 
6th, and 2 of the 2d. 

17. Write 8 units of the 20th order, 5 of the 18th, 6 of 
the 13th, 4 of the 11th, 9 of the 9th, 1 of the 17th, 4 of 
the 5th, and 9 of the 3d. 

18. Write 6 units of the 10th order, 5 of the 8th, 9 of 
t/te etb, of the 4th, and 1 of the 1st 
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19. Write 9 units of the 18th order, and then diminish the 
figure of each order by 1 till you come to and include ; then 
increase the figure of each order by 1, till you reach the first 
order ; and then read each order. 



Numeration Table 

7fl) Period. ' 6th PerlocL 5th Period. 4th Period. 8d Period. 2d Period 
QuiDtniioQS. Qaadrilliona. TrilUona. Billions. MllUoiw. Tboneands. 
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Notes. — ^1. Numbers expressed by more ihsia three_ figures are writ- 
ten and read by i)eriods, as shown in the above table. 

2. Each period always contains three figmres, except the left-hand 
period, which may contain one, two, or three figures. 

8. The unit of the first, or right-hand period, is 1; of the second 
period, 1 thousand; of the third, 1 miUiofi; of the fourth, 1 billion; 
and so on, for periods, still to the left. 

4. To Quintillions succeed SextUlions, Septillions, Octillions, NonU- 
lions, Decillions, UndeciUions, Buodedllions, &c 

5. The pupils should be required to commit, thoroughly, the names 
of the periods, so as to repeat them in their regular order from left 
to right, as well as from right to left. 

6. Fcnrmerly, in the English Notation, six places were given to 
Millions. They were read, Millions, Tens of Millions, Hundreds o 
Millions, Tlwumnds of Millions, Tern of TJwusanda of Millions, Hundreds 
of Thousands of Millions. This method produced great irregularity in 
the Notation, as it gave three places to the units of the first two periods 
(viz.: units and thousands), and six places to the next denomination. 
The French method, which gives three pltiees to the unit of each period, 
is folly adopted in this coimtry, and must soon become xmVv^x^* 
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Notation and Numeration. 

Rule ior Notatioii. 

« 

I. Begin at the left hxind and write each period in ordeVf 
08 if it rvere a period of units : 

II. When the nuniberf in any period except the left-hand 

period, can be expressed by less than three figures, prefix one 

or two ciphers; and whe^i a vacant period occurs, fiU it with 

ciphers. 

Rule for Numeration. 

I. Separate the number into periods of three figures each, 
beginning at tKe rigM hand: 

it. Name the unit of each figure, beginning at the right : 

III. Then, beginning aJt the left hand, read each period as 
if it stood alone, naming its unit. 



Examples for Practice. 
Express the following numbers in figures. 

1. Six hundred and twenty-one. 

2. Five thousand seven hundred and two. 

3. Eight thousand and one. 

4. Ten thousand four hundred and six. 

5. Sixty-five thousand and twenty-nine. 

6. Forty millions two hundred and fcMiiy-one. 
1. Fifty-nine millions three hundred and ten. 

8. Eleven thousand eleven hundred and eleven. 

9. Three hundred millions one thousand and six. 

10. Sixty-nine billions three millions and two hundred. 

Let the pupil point off and read the following numbers ; tfacr 
write them in words : 



11. 


91 


16. 


32045601 


21. 


784236704 


12. 


326 


n. 


90464213 


22. 


7403026054 


13. 


3302 


18. 


47364291 


23. 


21704080495 


U. 


65042 


19. 


4037902169 


24. 


21896720421 


23, 


142604 


20. 


91046302 


25. 


814029030809Y 
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26, 


850468046*7023 


29. 


30467214302*704 


2t. 


90403040*720156 


30. 


16*7320410341204 


28. 


1*72304736893210 


31. 


2164032189765421 



Let each of the above examples, after being written on the 
blackboard, be analyzed as a class exercise ; thus — 

1. In how many ways may the number 97 be read? 
1st. The common way, ninety-seven. 

2d. We may read, 9 tens, and 7 units. 

2. In how many ways may 326 be read? 

1st. By the common way, three hundred and twenty-six. 
2d. Three hundred, 2 tens, and 6 nnits. 
3d. Thirty-two tens, and six units. 
8. In how many ways may the number 5302 be readf 
1st. Five thousand three hundred and two. 
2d. Five thousand, three hundred, tens, and 2 units. 
3d. Fifty-three hundred, tens, and 2 units. 
4th. Five hundred and thirty tens, and 2 units. 

4. 1^ 65042, how many ten thousands? How many thou- 
sands 7 How many hundreds ? How many tens ? How many 
units ? 

5. In 742604, how many hundred thousands? How many 
ten thousands ? How many thousands ? How ma.ny hundreds ? 
How many tens? How many units? 

Let the pupil express the following in figures : 

32. Forty-seven quadrillions, sixty-nine billions, four hundred 
and sixty-^ve thousand, two hundred and seven. 

33. Eight hundred quintiilions, four hundred and twenty-nine 
millions, six thousand and nine. 

34. Ninety-five sextillions, eighty-nine millions, eighty-m'n 
housand, three hundred and six. 

35. Six quintiilions, four hundred and fifty-one billions, sixty 
five millions, forty-seven thousand, one hundred and four. 

36. Nine hundred and ninety-nine billions, sixty-five millions, 
right hundred and forty-one thousand, four h\ra.4t^ wA ^'S^^cu 
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Formation of Niimb^rs. 

20. Onb refers to anj single thing, and has no referenee to 
ki7id or quality. It is called Q,n' Abstract Unit. 

One foot refers to a single foot, and is called a Denominate 
or Concrete Unit. 

21. An Abstract Nuu&br is one whose nmt is abstract 
Ihos, three, four, six, &c., are abstract numbers. 

22. A Denominate or Concrete Number is one whose unit 
is denominate or concrete ; thus, three feet, four dollars, five 
pounds, &c., are denominate numbers. 

^^23. A Simple Number is a single unit, or a single collection 
of units, either abstract or denominate. 

Two numbers are of the same denomination when they have 
the same unit ; and of different denominations when they have 
diflferent units. 

24. A Compound Denominate Numb£;r is one expressed by 
two or more diflferent units ; as, 1 yard 2 feet 6 indies. 

Laws of the Units and Scales. 

25. We hare seen that when figures are written by tiie side 
of each other, thus, 

61890 4, 

the language implies that ten units, of any place, make one ftuit 
of the place next to the left. 

When figures are written to express English Currency, thus, 

£ 8. d. far. 
4 It 10 3, 

the language impHes, that four units of the lowest denomination 



^^ 20. To what does one refer? vVhat is it called? To what does one 

foot refer? "^What is it called?— $1. What is an Abstract Number?— 

22. What is a Denominate Number ?-^23. What is a Simple Nuinber? 

-'When are two numbers of the same denomination ? Wlien of diflferent 

denominations f—24. What is a Compound Denominate Nnmiber? 
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make one unit of the next higher; twelve of the second, one 
of the third ; and twenty of the third, one of the fonrth. 

When figures are written to express Ayoirdupois weight, 

thos, 

T. cwt qr. lb. oz. dr. 

27 17 2 24 11 10 

tic language implies, that 16 units of the lowest denominatio 
make one unit of the next higher; 16 of the second, one o« 
the third ; 25 of the third, one of the fourth ; 4 of the fourth, 
one of the fifth; and 20 of the fifth, one of the sixth. All 
the other compound denominate numbers are formed on the 
same principle : hence. 

We pass from a lower to the next higher denomination 
by considering how many u?iits of the lower make one unit 
of the next higher. 

£6. A Scale is a series of numbers expressing the law of 
relation between the different units of any number. There are 
two kinds of scales — Uniform and Varying. 

A Uniform Scale is one in which the law of relation between 
the units, at any step of the scale, is the same. 

A Varying Scale is one in which the law of relation between 
the units is different, at different steps of the scale. 

The Units of a Scate^ at any step, are denoted by the num- 
ber of units of the lower denomination which make one unit of 
the next higher. 

26. When several fixtures are written by the wde of each other, what 
does the language imply ? 

In the English Currency, how many units of the lowest denomination 
make one of the next higher ? How many of the second make one oi 
Uio third? How many of the third, one of the fourth? 

In Avotrdupois weight, how many unite of the lowest denomination 
make one of the next higher? How many of the second, one of the 
third? 

— 26. What is a Scale? ^ow many kinds of scales are there? Name 
them.^'What is a Uniform Scale? \What is a Vatyvag ^c»\!b1 

2 
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Uniform Scale of Tern. 
27. If we write a row of I's thus: 



pq fl S - 
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111, 111, 111, 111, 

tlie langaage of figures expresses that the unit of each place 
increases from right to left, according to the scale of tens. 
This is called the decimal system of numbers, and the scale is 
uniform. 

United States Currency. 

28. United States Currency affords an example of a system 
of denominate units, increasing accordmg to the scale of tens: 
thus, 



. i i i i ^ 

.^ ^ a cs s 
11,111 

in which ten units of any denomination make one unit of the 
next higher. 

The dollars are denoted by $, and separated from the dimes, 
cents, and mills by a period (.), called the decimal point. 

Vaxying Scales. 

29. If we write the well-known signs ' of the English Cur- 
"ency, and place 1 under each denomination, we shall have 

£ 8. d. fiSLT. 

1111 

27. If several figures are written by the side of eaeh other, what doef 
tlio language express? What name is given to this system of nximbera? 
'-What is the scale? — ^28. How do the different units compare with each 
o£/jer in United StAtee Currency ? 
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The Signs, £ s, cL and /or., denote the value of the unit 1 
tn each denomination ; and they also determine the relations be- 
tween the different units. For example, this simple language 
expresses the following ideas : 

1st. That the unit of the right-hand place is 1 farthing ; of 
the place next at the left, 1 penny ; of the next j^e, 1 shillii\g ; 
of the next place, 1 pound : and 

2d. That 4 units of the lowest denomination make'c:2e unit 
of the next higher; 12 of the second, one of the third; and 
20 of the third, one of the fourth. Heoce, 4, 12, and 20 are 
the numbers whk^h make up the scale. 

30. If we take the deaomioate numbers of Avoirdupois weight, 

we have 

T. cwt. qr. lb. ox. dr. 

1 1 1 I 1 1 

in which the units increase in the followi^ manner : viz., count- 
ing from the right, 16 units of the lowest denomination make 
I unit of the next higher ; 16 of the seoond, 1 of the third ; 
25 of the third, 1 of the fourth ; 4 of the fourth, 1 of the fifth ; 
20 of the fifth, 1 of the sixth. The scale, therefore, for this 
class of denominate numbers, varies aooording to the abov« law 
If we take any other class of denominate numbers, as the Troy 
weight, we shall have a different scale, A&d the scale will continue 
to vary as we pass from one class of numbers to another. But 
in aU the formations, we shall recognize the application of the 
same general principles. 

31. There arc, therefore, two general methods of forming the 
different systems of integral numbers, from the unit one. The 
first consists in preserving a uniform law of relation between 
the different units. If that law of relation is expressed by 10, 
we have the system of decimal or common numbers. 

2d. Ifl tke scale imlform or vaiying in the English Currency ? Name 
Cihe units of the scale at each change of denomination. — 80. Name the 
finlts of the scale, at each step, in the Avoirdupois weight. Name then 
also in the Apothecaries weight? 
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The s^ond method consists in the application of known, 
though varying laws of change in the nnits. These changes in 
the units, produce different systems of denominate numbers, each 
of which has its appropriate scale. 

Integral Units of Arithmetic. 

32. The Integral Units of Arithmetic are divided into eight 
classes : 

1. Units of Abstract Numbers j 

2. Units of Currency; 

3. Units of Length, or Linear Units ; 

4. Units of Surface ; 

6. Units of Volume, or Cubic Units j 

6. Units of Weight ; 

t. Units of Time ; 

8. Units of Angular Measure. 

First among the units of arithmetic is the abstract umt 1« 
This is the primary base of all abstract numbers, and becomes 
the base, also, of any denominate number, by merely naming the 
particular thing to which it is applied. 

Of the Signs. 

33. The sign =, is called the sign of equdLUy. When placed 
between two numbers, it denotes that they are equal ; that is, 
that each contains the same number of units. 

The sign + , is called plus^ which signifies more. When placed 
between two numbers, it denotes that they are to be added 
together. Thus, 3 + 2 = 5. 

The sign — , is called mirms^ a term signifying less. When 
placed between two numbers, it denotes that the one on the 
right is to be taken from the one on the left Thus, 6 — 2 = 4. 

■^ 81. How many general methods are there of forming numbers from 
the unit one? What is the first? *^What is the second ?-:^8». Into ho^ 
-aiaar dames are the Units of Arithmetic divided ? Name them. 
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The sign X, is called the sign of mvltiplication. When 
placed between two nnmbers, it denotes that they are to be mtd- 
tiplied together. Thus, 12 x 3, denotes that 13 is to be multi- 
plied by 3. 

The parenlfaesis is used to indicate that the sum or cWerenee 
of two or more nambers is to be regarded as a sangle nnmber. 
rhaa, (2 + 3 + 5) X 6, 

shows, that the snm of 2, 3, and 5, is to be multiplied by 5. 
And (5 - 3) X d, 

denotes that the difference between 5 and 3, is to be multiplied 
by 6. 

The sign -j-, is called the sign of division. When placed 
between two numbers, it denotes that the one on the left is to 
be divided by the one on the right. Thus, 4-^-5, denotes that 
4 is to be divided by 5. 

■ 

Properties of the 9*s. 

34. In any number, written with a single significant figure, 
as, 4, 40, 400, 4000, Ac, the excess over exact 9'8 is equal to 
the number of units in the significant figure. For, any such 
number may be vn'ltten thus, 

4 = 4. 
Also, . . . . . . 40 3= (9 + 1) X 4, 

...... 400 = (99 + 1) X 4, 

. . . . . . 4000 = (999 + 1) X 4, 

&c., &c., &c. 

Each of the numbers 9, 99, 999, &c*, contains an exact nunn 
ber of 9's; hence, when multiplied by 4, the several products 
will contain an exact number of 9's : therefore, 

33. What is the sign of Eqxiality? What is the sign of Addition? 
What of Subtraction? What of Multiplication? For what is the par 
renthesis used? What is the sign of Division? 

34. What will be the excess over exact 9's in any number expressed 
by a single significant figure? How may the excess over exact 9'b be 
found in any number whatever? 



it 



\. 
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The excess over excud 9's, in each number, is 4 i and the 
same may he shown for each of the other significant figures. 

If we write any other namber, as 

6253, 
we may read it, 6 tiiousanda, 2 hundreds, 5 tens, and 8. Now, 
the excess of 9's in the 6 thousands, is 6 ; in 2 lumdreds, it is 
2 ; in 5 tens, it is 5 ; aod in 3, it is 8 : hence, in them all, it 
is 16, which is one 9, and 7 over: th^elbzie, 7 is the excess 
over exact 9's in the number 6253. In like manner. 

The excess over exact 9'^, in any number whaiever^ is found 
by adding together the significant figures, and r^'ecting the 
exact 9^ s from the sum. 

NoTB. — It is best to reject or drop the 9, as soon as it ooeors : thus, 
we say, 3 aad 5 are 8 and 2 are 10; thea, droppijig the 9, we saji 
1 to 6 is 7, which is the excess; and the same for all mmihur 
operations. 

1. What is the excess of 9's in 48101? In 6U98? 

2. What is the excess of 9's in 9412021 ? In 2104962 ! 

3. What is the excess of 9's in 87049612? In 4981051? 

REDUCTION. 

35. Keduction is the operation of changing a number from 
one unit to another, without altering its value. 

36. Reduction Descending is the operation of changing a 
number from a greater unit to a less. 

37. Reduction Ascending is the operation of changing a 
number from a less unit to a greater. 

38. If we have 4 yards, in which the unit is 1 yard, and 
wish to change to feet, the units of the scale will be 3, since 
8 feet make 1 yard ; therefore, the number oi feet will be 

4 X 3 = 12 feet. 

'" 35. What is Reduction?^ 36. What is Reduction Descending? —87. 
TV)iat is Keduction Ascending? 
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If it were required to redact 12 feet to inches, the units of the 
scale would be 12, since 12 inches make 1 foot : h^nce, 

4 yards == 4 x 8 = 12 feet = 12 x 12 = 144 inches. 

If, on the contrary, we wish to change 144 inches to feet, and 
then to yards, we would first divide by 12, the units of the 
scale in passing from inches to feet ; and then by 8, the unit 
of the scale in passmg from feet to yards. Hence, 

Ist. To reduce a number from a higher unit to a lower 

Multiply the units of the highest denomination by the number 
of uniiB in the scale, and then add to the prodicct the units <f 
the next Xovyer denomination. Proceed in the same manner 
ihrough all the denominaiions tiU the number is brought to 
the required denomination^ 

2d. To reduce a number from a lower unit to a higher: 

Divide the given number by the number of units in the scale^ 
and set down the remainder, if there be one. Divide the quo^ 
tieni thus obtained, and -each succeeding quotient in the same 
manner, tUl the number is reduced to the required denomina- 
tion: the last quotient, with the several remainders annexed, 
wiU be the answer. 

Examples. 

1. Reduce £Z 14s. 4d. to pence. We first multiply the £Z 
by 20, which gives 60 shillings. We then add 14, making 14 
shillings : we next multiply by 12, and the product is- 888 pence : 
to this we add 4d. and we have B92 pence, which are of the 
same value as £1^ 14s. 4d. ^ 

If, on the contrary, we wish to change 892 pence to pounds, 
shillings, and pence, we should first divide by 12: the quotient 
is 14 shillings, and 4d. over. We next divide by 20, and the 
quotient is £8, and 14s. over : hence, the result is MZ 14s. 4d., 
which is equal to 892 pence. 

The reductions, in all the denominate numbers, are made in 
the same manner. 
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2. In j&5 58., how many shil- 
lings, pence, and farthings? 

j£5 5s. 
20 

105 5 shillings added 
12 



1260 
4 



'5040 

Here the reduction is from a 
greater to a less unit. 

4. In 34 T. 16 cwt. 8 qr. 
19 lb., how many pounds? 



3. In 5040 farthings, how many 
pence, shillings, and poonds f 

4 ) 5040 farthings. 
12 ) 1260 pence. 
2|0 )10|5 shimngs. 
£d 58. 

In this ezamplei the reduc- 
tion is from a less to a greater 
unit. 



5. In 69694 lb., how many 
tons, cwt., qr., and lb. ? 
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25) 69694 


20 

696 16 cwt. added. 
4 


4)2787 qr. . 19 1b. 
2|0) 6916 cwt. . 3qr. 


278t 3 qr. added. 




34 T. . . 16 cwt. 


25 

13954 19 lb. added. 
5574 


Ana. 


34 T. 16 cwt. 3 qr. 19 lb. 


69694 lb. 







6. In $426, how many cents? How many mill§? 

7. In 3^ eagles 8 dollars and 6 dimes, how many cents? 

8. In 8750 mills, how many dollars and cents? 

9. In 43 eagles 3 dollars and 5 mills, how many mills? 

10. In iS37 9s. 8d., how many pence? 

11. In 1569 farthings, how many pounds, shillings, pence 
and farthings? 

12. In 7 T. 14 cwt. 1 qr. 20 lb. Avoirdnpois, how many 
pounds ? 

13. In 15445 lb. Avoirdupois, how many tons, cwts., qrs., 
and lbs. t 
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14. How many grains of silver in 4 lb. 6 oz. 12 dwt. and 

•Tgr.? 

15. How many pounds, ounces, pennjweiglits, and gndns, of 
gold in 104121 grains? 

16. In 5Sb 1§ 13 13 2 gr. Apothecaries' weight, how 
many grains ? . 

n. In 114947 grmns, how many pounds, ounces, drams, 
scruples, and gndus? 

18. In 6 yards 2 feet 9 inches, how many inches? 

19. In 5 miles, how many rods, yards, feet, and inches ? 

20. In 2130 inches, how many yards, feet, and inches? 

21. In 56 square feet, how many square yards? 

22. In B55 perches, or square rods, how many acres, roods, 
and perches? 

28. In 456 square chains, how many acres? 

24. In 3 A. 2 K 8 P., how many perches ? 

25. In 14 tons of round timber, how many cubic inches ? 

26. In 31 cords of wood,*how many cubic feet? 
21. In 56320 cubic feet, how many cords? 

28. In 151 yards of cloth, how many nails? 

29. In 192 elb Flemish, how many yards? 

30. In 91 yd. 3 qr., how many ells English ? 

31. In 4 hhd. wine measure, how many quarts? 

32. In 1560 pints, wine measure, how many hogsheads? 

33. In 1 hogsheads of ale, how many pints ? 

34. In 14304 half-pints of ale, how many barrels? 

35. In 31 bushels, dry measure, how many pints ? 

36. In 2110 pints, dry measure, how many bushels? 

31. In 2 solar years of 365 d. 5 h. 48 m. 48 sec., eadi, how 
many seconds? 

38. How many months, weeks, and days m 254 days, reckour 
ing the month at 30 days? 



H ADDITION. 

ADDITION. 

39. Addition is the operation of finding the sum of two or 
more numbers. 

The Sum of two or more numbers, is a number containing as 
many units as all the numbers taken together. 

Ojp6ratio98 of A-ddiOoii. 

The operations of Addition depend on four principles, viz.: 

1. A smgla Bumbffir «xpresBe(» a eoUeetion of like units. 
3. Like imite alone can be added togeth^; that is, ^lita must be 
added to nnits, tens to tens, dollars to dollars, &c 

3. Every number expressed by two or more figures, is the sum of 
its various units. 

4. The man, of asveral numbers is es^aai to the amn of all their parts. 

1. What is the sum of 169 and 48t ? 

Analysis. — ^Write the numbers, so that the like units 
may Ml in the same ccdunm, thus: 

Sum of the units 

Sum of the tena 

Sum of the hundreds .... 

Entire sum 12 5 6 

The example may be done in anoUier way, thus: 
Set down the numbers as before: then saj, 7 and 9 
are 16: set down 6 in the units* place, and the 1 ten opbbatioh. 

under the 8 in the column of tens. Then say, 1 to 8 7 6 9 

1 R T 
are 9, and 6 are 15. Set down the 5 in the column of f ? 

tens, and thoyl hundred in the column of hundreds. 

We then add the hundreds, and find their sum to be , i- ^ o 

12: hence, the entire sum of 1256. 

Note. — ^1. Observe, that units of the same value are always written 
in the same column. 

d. When the sum in any column equals w exceeds the units of the 
scale 10, it produces one or more units of a higher order, which belong 
to the next column at the left. In that case, write down the excess, 
and add the higher units to the next column. This is called earryiiig 
to the next column. The number to be carried, should not, in preustict 
be written under the column at the left, but added mentally. 



OPKRATIOK. 

7 69 

487 


1 6 
14 
1 1 





ADPXTION. 




(2; 


(3) 


(O 


85468 


672143 


4783614 


9104 


79161 


X 504126 


379 


8721 


872804 



94951 



760025 



6160544 



ai 



5. What is ihe wm of 35 dollars 4 dimes 6 cents 5 mill^ 
4 dollars 7 mills, and 97 cents 3 mills? 



Akaltsis. — Write the figures expressing nnits of 
the same Talne in the same colnipn, separating the 
dollars from the cents and mills hy a period: then 
add the columns as in simple numbers. 



OPlRAnON. 

$35,465 

4.007 

.973 

$40,445 



OPERATION. 
£ Sb d. far. 

14 7 8 3 
6 18 9 2 

21 6 6 1 



6. Let it be required to find the sum of £H 7s. 8d. 3fan, 
and £6 18s. 9d. 2far. 

AifTALYSis. — ^Write the numbecB, as before, so that units of the same 
order shall fkll in the same column. Beginning with the lowest de- 
nomination, we find the sum to be 5 farthings. But 
since 4 fkrthings make a penny, we set down tlie 
excess, 1 farthing, and carry one penny to the column 
of pence. The sum of the pence then becomes 18, 
which is 1 shilling, and 6 pence over. Set down the 
6 pence, and carry the 1 shilling to the column of 
shillings, the sum of whieh becomes 26 ; that ic^ 
1 pound and 6 shillings. Betting down the 6 shillings, 
and canying 1 to the column of pounds, we find the entire sum to be 
£21 6^. 6d. Ifiur. 

Bule. 

I. Write the numbers so that units of the same value shall 
fall in the same column: 

II. Add the units of the lowest denomination, and divide 
(heir sum hy so many as make one unit of the denomination 
next higher: set down the remainder, and carry the quotient 
to the next higher denomination. Proceed in the same man" 
ner through aU the denominations, and set down the entire 
sum of the last column 
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Proof. 



40. The proof of an operation, in Addition, consists in show- 
ing that the answer contains as many units as there are in all 
the numbers added. There are three methods of proof. 

I. Begin with the unit^ column and add, in sitccession, all 
the columns in an opposite direction^ If the work is right, 
the results mil agree: 

II. Divide the given numbers into parts, and add the parts 
separately : then add together the partial sums : ^ the work is 
right, the resvUs tviU agree: 

III. Find the excess of 9's in each number, and place U 
at the right (Art. 34). Add these numbers, and note the excess 
qf9^s in their sum. This excess should be equal to the excess 
of 9's in the sum of the numbers. 

NoTB. — ^The third method of pibof applies only to simple numbers.] 

1. What is the sum of 182T96, 143274, 32160, and 47041? 
and what the proof? 

ls\ Method. 2d Method. 

182796 182796) 333^^^ 

143274 143274) 

32160 32160) , 

47047 47047) 



405277 405277 



30. What is Addition? What is the sum of two or more numhersT 
On how many principles do the operations of Addition depend? Wliat 
is the first principle? What the second? What the third? What the 
fourth? What is the Rule for Addition? 

40. How many methods of Proof are there for Addition ? What is 
the process in the first method? What in the second? Wliat in the 
third? 

41. What is the jarocess of reading? How does it differ from 
spelUng f 







ADDITION. 




8^ 




3d Method of Proot 




182796 


• 


. . 6 


excess 


of 9's, 


143274 


• 


• . 3 


a 


U 


32160 


• 


. . 3 


it 


l< 


47047 


• 


. . 4 


tt 


U 


405277 . 


..7 


16 


• 


7 excess of 9'8 



Sum 

Beading. 

41. The pupil shonld be early taaght to omit the intermediate 
words in the addition of columns of figures. Thus, in the above 
example, instead of saying, 7 and' are 7 ; 7 and 4 are eleven ; 
11 and 6 are seventeen ; he should simply say, seven, eleven, 
seventeen. Then, in the column of tens, he should say, five, 
eleven, eighteen, twenty-seven ; and similarly, for the other 
columns at the left. This is called reading the columns. Let 
the pupils be often practised in the readings, both separately 
and in concert in the class. 





Examples. 




(1) 


(2) 


(3) 


(4) 


94201 


80032 


98800 


10304 


46390 


4291 


10926 


6^491 


37467 


2B76 


321 


1324 


4572 


840 


479 


46 



5. What is the sum of 1376, 38940, 8471, 23607, 891 ? 

6. What is the sum of 3480902,' 3271, 567321, 91243, 
6001, 169? 

7. What is the sum of 42300, 6000, ^47001, 525, 47 ? 



(8) 


(9) 


(10) 


(11) 


(12) 


dayc 


bcubela. 


rods. 


minateik 


gallOBB. 


1276 


4791t 


9003 


67321 


760324 


3718 


12031 


1881 


4702 


18720 


9024 


5672 


6035 


1067 


5762 


1028 


728 


3176 


377 


1082 


9131 


47 


2004 


99 


^a^^^ 



38 
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(13) 


(14) 


(15) 


(16) 


(17) 


milMk 


hirl<nigB. 


pounds. 


dollars. 


casks. 


1600 


47468 


76389 


1602 


40506 


2588 


59012 


1036 


9614 


37219 


9101 


23419 


2671 


4732 


50170 


6T9S 


16760 


5132 


5675 


82614 


8267 


27900 


6784 


8211 


73462 


4572 . 


12317 
(19) 


1672 
(20) 


4455 
(21) 


10001 


(18) 


(22) 


$175,365 


$30,365 


$180,000 


$300.40 


$4802.279 


278.056 


28.779 


489.007 


167.275 


1642*107 


420.96 


10.101 


76.119 


18.197 


3026.267 


76.125 


9.08 


16.423 


29.94 


125.092 


41.04 


7.14 


9.0U 
(24) 


10.08 
(25) 


42.75 


(23) 


(26) 


& & d. 


fkr. IK 


OS. dwt 


» 5 3 


bu <». dr. 


14 11 3 


1 174 


11 19 


17 11 7 


17 15 12 


17 18 10 


2 75 


10 13 


94 10 6 


29 32 10 


29 7 6 


642 


3 10 


60 9 2 


84 10 9 


42 14 11 


3 125 


7 5 


42 3 9 


14 3 7 


17 10 


1 62 


16 


12 6 


40 9 9 


84 1 


39 


1 4 


98 7 5 


76 4 7 


16 19 8 


2 176 


10 15 


127 1 
(29) 


18 11 15 


(27) 


( 


28) 


(30) 


owt qr. !b. 


y^ 


qr. na. . 


tL E. qr. na. 


lu toL for. 


174 2 20 


74 


3 3 


14 4 3 


17 2 7 


320 1 14 


60 


\ 2 


75 1 2 


10 1 4 


136 3 23 


14 


1 


84 3 1 


7 6 


47 12 


45 


2 3 


17 2 


5 2 3 


84 1 24 


69 


1 


10 2 


25 1 


90 2 9 


11 





19 1 1 


36 2 2 


7 3 5 


36 


3 1 


29 3 2 


40 1 
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3S 


( 


31) 




( 


[32 


) 


(33 


) 


(34) 


J* 


ft. 


In. 


A. 


& 


P. 


Tan. hbd. giL 


pd, qt pt 


lU 


1 


11 


77 


3 


39 


714 3 


56 


14 3 1 


260 





2 


64 


2 


37 


626 1 


43 


74 8 1 


150 


2 


10 


16 


1 


29 


320 


29 


96 1 


126 


1- 


9 


72 





18 . 


156 2 


31 


47 3 1 


96 





7 


36 


2 


20 


225 1 


42 


»2 6 1 


72 


1 


4 


42 


2 


14 


84 


17 


.65 1 


8 


2 


6 


11 3 
(36) 


7 


96 1 


34 


19 


( 


35) 




(37) 




(88) 


cliaL 


ba. 


4t 


r- 


wk. 


iM, 


Hi. tar. 


min. 


qr. lb. OL 


14 


31 


6 


127 


9 


2 


140 12 


21 


44 21 14 


25 


14 


2 


320 


10 


3 


340 16 


40 


14 16 12 


36 


29 


7 


146 


8 


1 


227 v20 


56 


22 10 11 


42 


24 


3 


75 


6 





102 13 


25 


36 19 7 


39 


32 


1 


70 11 


2 


67 21 


37 


51 13 9 


56 


19 


5 


54 


7 


1 


14 9 


10 


30 22 11 


14 


20 


4 


27 


4 


3 


10 19 


46 


16 15 15 



39. The popalation of the United Slates and Territories, in 
1850, was as follows : White population, 19558068 ; Free Col- 
ored population, 434495; Slave population, 3204313; Indians, 
400674 : what was the entire population ? 

40. In the year 1850, the expenditures of the United States 
amounted to 43002168 dollars; in 1851, to 48905879 dollars; 
in 1852, to 46007893 dollars : what were the expenditures of 
the United States for these three years? 

41. A man of fortune bequeathed to each of his three sons, 
10492 dollars; to eaeh of his two daughters, 5976 dollars; to 
his wife, the remainder of his property, which exceeded the 
amount bequeathed to his children by twelve hundred dollars: 
find the amount of his property. 

42. A stage goes in one day 27 miles 8 f utIow^^^ x^^\ 
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the next, 32 miles 10 rods ; the next, 36 miles 2 forlongs ; the 
next, 25 miles 6 furlongs 38 feet: bow far did it go in 4 days? 

43. Bought a barrel of flour for eight dollars and seventy- 
five cents ; a ton of plaster for five dollars sixty-two and a half 
cents ; a hat for three dollars twelve cents and five mflls ; fifty 
pounds of sugar for four dollars fifty cents and nine mills : what 
was the lunount of my bill? 

44. A lady bought a bonnet for 15.3*75 ; some silk for ,|1 2.03 ; 
some ribbon for $0.8*75 ; a shawl for $9.46 : what did the whole 
amount to ? 

45. A wine-merchant taking an invoice of his liquors, finds 
that he has 5 hhd. 36 gal. 2 qt. of wine ; 3 hhd. 15 gal. 1 qt. 1 pt. 
of rum ; 1 hhd. 2 qt. of gin ; 40 gal. 1 pt. of whiskey : how much 
liquor in all? 

46. Tea was imported^ into the United States, in the year 
1851, to the value of $4798005; in 1852, $728581*7 ; in 1853, 
$8224853 : what was the value of the tea imported dunng these 
three years? 

47. The "United States exported tobacco, in the year 1851, 
to the amount of $9219251 ; in 1852, $10031283 ; in 1853, 
$11319319: what was the entire value of tobacco exported in 
these three years? 

48. A man sold his house and lot for $25840, which was 
$3186 less than he gave for them ; how much did they cost 
him? 

49. A speculator bought three city lots : for the first he paid 
$2870.43; for the second, $2846.75; for the third, $1563.82. 
He sold the same at an average profit upon each of $476.25: 
what amount did he receive for the lots? * 

50. What is the fortune of a merchant who has $79650 in 
real estate, $25640 in merchandise, $9654 in furniture and library, 
$16835 in stocks, $12642 in debts due him, and $5685 m cash? 

51. The churches of the United States and Territories, in 
1850, were: Baptists, 9375; Congregationalists, 1706; Presby- 
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teriansy 4824 ; Methodists, 13280 ; Universalists, 529: what was 
the whole number of churches belonpjing to these fi?e denom- 
inations? 

52. In the same year, the value of the church property 
owned by the Baptists in the United States arid Territories 
was $11020855 ; by the Congregationalists, $7970195 ; by the 
Presbyterians, $14543789 ; by the Methodists, $14822870 ; by 
the XJniYersalists, $1752316 : what was the entire amount? 

53. During the year 1853, there was coined in the United 
States, $51888882 of gold ; $7862571 of silver ; and $67059 
of copper ; what was the amount of money coined in the United 
States in 1853 ? 

54. A farmer sends to market the following quantities of 
butter : 18 cwt. 2 qr. 161b. ; 1 ton 5 cwt. 21 lb. ; 2 qr. 14 lb. : 
how much did he send in all? 

55. A man having 84 acres 3 roods 26 perches of land, buys 
120 acres 14 perches more:. how much did he then have? 

56. Suppose a father divides his estate equally among his 
three sons, giving each twenty-five thousand dollars seven dimes 
six cents and five mills : what was the value of the estate ? 

• 57. A farmer has three fields of grain : The first yields 1375 
bushels ; the second, 1810 bushels ; the third, 1265 bushels ; 
he values his entire farm at $2975 more than the number of 
bushels of grain raised from these three fields : what was the 
value of his farm ? 

58. -Bought a silver teapot weighing lib. 6oz. 12dwt.; a 
cream-cup, weighing 10 oz. 18dwt. 20 gr.; a porringer, weighing 

11 oz. 16gr.; a dozen large spoons, weighing lib. I4dwt. 

12 gr. : what was the weight of the whole ? 

59. The whole number of adults in the United States and 
Territories, over twenty years of age, who could not read and 
write, in 1850, was as follows: Of whites, males, 389664; 
females, 573234 ; free colored, males^ 40722 ; females, 49800 : 
what was the whole number? 
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60. Caesar was murdered b. c. 43, and Washington died a.tk 
1799. How many years elapsed between the death of these 
^eat men? 

61. A forwarding merchant had in his store-room, at one 
time, 1600 bushels of corn; 12865 bushels of wheat; 4680 
bushels of oats ; 3296 bushels of baHey ; and had room enough 
left to store 4000 bushels of oats : how many bushels of grain 
R'ould the storehouse hold? 

62. A man engaging in trade, had $5164.50 in cash ; 
111810.25 in goods; $3004 in notes. His net profits aver- 
ftged $2384.16 a year, for 3 years : what was the total value 
of the property at the end of the three years ? 

63. A person paid two eagles for a coat ; four dollars and 
?ix dimes for a hat ; two dollars and sixty-three cents for a 
rest ; eight dimes seyen cents and fire milld for a knife : what 
ivas the amount of his bill? 

64. From^a piece of cloth, 12 yd. 2 qr. were cut at one 
time; 16yd. 1 qr. 3na. at another, when there were 10yd. 
1 qr. 1 na. remaining : how much was there in the whole piece ? 

65. A farmer purchased a plough for $9jr ; a wagon, for 
$45^ ; a horse, for $110| ; a load of hay, for $12^ ; a harrow, 
for $3^ : what was the cost of the whole ? 

66. If a certain warehouse be worth $12540.37^, and one- 
fourth the contents is valued at $5632.108 : what is the value 
of the warehouse and the whole of its contents? 

67. An English gentleman wishing to possess a certain horse, 
ofifiers in exchange another horse, valued at £25 13s. 6d,, a 
carriage valued at i£15 8s. 9d. 2far., and £IS in cash. The 
(iffor was accepted : what did he pay for the horse ? 

68. In 1850, the State of New York produced 13121498 
bushels of wheat ; Pennsylvania, 15367691 bushels ; Yirginia^ 
11212616 bushels ; Ohio, 14487351 bushels ; Missouri, 2981652 
bushels ; Illinois, 9414575 bushels : what was the whole num- 

jbor of bushels produced by those States in that year "? 
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69. A fanner sold his wheat for $825.87^ ; his barlej for 
$67.12J ; his pork for $80.10 ; his apples for $46 : how much 
did he receive for the whole? 

70. Three persons enter into copartnership : The first put in 
1825 dollars capital ; the second put in 1250 dollars more than 
the first ; and the third put in as much as the other two : what 
was the whole amount of capital inyested ? 

71. A farmer raised in one field 240 bush. 3 pk. 2 qt. Ox 
wheat ; in another, 97 bush. 6 qt. ; in another, 42 bush. 1 pk.: 
how much did he raise in the three fields? 

72. Add together three hundred doUars, ten eagles, forty 
dimes, ninety-six cents, seven mills, nine dollars, forty-seven cents, 
five mills, four eagles, three dollars, and nine dimes. 

73. What is the sum of £11 10s. 6d.; £25 4s. lO^d.; 18s. 
6d. 3far.; ;£11 9\d.; £1 18s.; 21s. 6Jd.? 

74. A speculator bought a house and lot for $4750 ; he paid 
$695 for its thorough repair, and $165 for the introduction of 
gas ; he then sold the house at an advance of $625 above all 
costs : what did he receive for it ? 

75. One town is in latitude 37° 34' N., and another town in 
latitude 29° 16' S.: how far apart are they in latitude? 

76. A merchant bought 4 hogsheads of sugar weighing re- 
spectively, 19 cwt. 3 qr., 22 cwt. 1 qr. 18 lb., 16 cwt. 2 qr. 
121b., 24 cwt. 1 qr. 19 lb.; he paid $582.68 for the sugar, .and 
$83.24 for freight and other charges ; he sold the whole, and 
gained $166.48 : at what price per lb. did he sell? 

77. The Deluge, according to Chronology, occurred 1656 years 
after the Creation ; the call of Abraham, 427 after the Deluge ; 
the departure of the Israelites, 430 after the call of Abraham ; 
the foundation of the Temple, 479 after the departure of the 
Israelites ; the end of the Captivity, 476 after the foundation 
of the Temple; and the birth of Christ, 536 years after the 
end of the captivity : how many years from the Creation to ^^ 
present time, it bein^ the jear 1864 ? 
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SUBTRACTION. 

42. Subtraction is the operation of finding the difference 
between two numbers. 

43. The DiFFEBENGB between two nnmb^rs is snch a number 
OS, added to the less, will gire the greater. 

44. The Minxtend is the greater of the two numbers. 

45. The Subtrahend is the less of the two numbers. 

46. The Remainder, or difference between two numbers, 
is the result of the operation. 

47. When the two numbers are equal, either may be the 
minuend, and the remainder is 0. 

48. Principles which control the operations. 

1. The difference of two nmnbers added to the less niunher, gives 
the greater; 

2. Like units alone can be taken from each other; 

8. The difference is the same, if both nombers be equally increased. 

49. Operations and Rule. 

1. From 869 take 327 ; that is, from 8 hundreds 6 tens and 
9 units, take 3 hundreds 2 tens and 7 units. 

Analysis. — ^Place the numbers so that units of the operation. 

same order may ML in the same column. Begin- 8 6 9 miiu 

ning with the lowest order, we take units from units ; 3 2 T sub. 

then tens from tens ; then, hundreds from hundreds ; 

and find the remainder to be 542. ^ ^ ^ ^^°^ 

42. What is the difference between two numbers? — 43. What is 
subtraction? — 44, What is the minuend? — 45. What is the subtra- 
hend? — 46. What is the remainder, or difference? — 47. When is the 
remainder 0? — 48. What are the three principles that ccmtrol the opera- 
tions of Subtraction? — 40. Give the rule for finding tlie difference of 
two numbers. 
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2. From the number 624 take 393. 

Anali:bis. — ^Having Trritten down the nimibers, we subtract 3 from 4, 
And find a remainder 1. At the next step we meet a difficoltj, for we 
cannot snbtract 9 tens from 2 tens. 

Take 1 hundred = 10 tens, from the 6 hun- 
dreds, and add it to the 2 tens. Then, 9 tens 
from 12 tens, leaves 3 tens, ftnd 3 hundreds from 
6, leaves 2 hundreds, and the remainder is 231. 

The remainder can be found bj adding, men- 
taUj, 10 to 2 tens, and then saying, 9 from 12, 
leaves 3 tens ; then adding 1 to 3 hundreds, and 
say, 4 from 6, leaves 2 hundreds. 

The process of adding 10 to a figure of the minuend, and returning 
1 to the next figure of the subtrahend, at the left, is called barroioing, 

3. From 6 T. 14 cwt. 2 qr. 20 lb. 12 oz., take 4 T. H cwt. 
1 qr. 21 lb. 10 oz. 



OFKILATION. 




i i 

10 an 
624 = 5 12 


■1 

4 


393 = 3 9 

1 


3 


231 = 2 3 


1 



OPERATION. 

T. owt. qr. lb. os. 



so 85 



1 


n 


24 


2 


5 


34 


1 45 


12 


4 


17 


1 21 


10 



Analysis. — ^Taking 10 oz. from 12 oz., 2 oz. 
remain. At the next step we find a difii- 
culty, for 21 lb. cannot be taken from 20 lb. 6 14 2 20 12 

We then take 1 qr. = 25 lb. from the 2 qr. 4 17 1 21 10 

and add it to the 20 lb., making 45 lb. ; then J 1 

say,- 21 lb. from 45 lb. leaves 24 lb. ; we then 
add 1 to the next left-hand figure of the 
subtrahend, and say, 2 qr. from 2 qr. leaves 
; then 17 cwt. from 34 cwt. leaves 17 cwt., 
and 5 from 6 leaves 1 ton. 1 17 24 2 

Rule. 

l,^Set down the less number under the greater ^ so that units 
of the same value shall faU in the same column : 

II. Begin vrith the units of the lowest denomination^ ahi 
gubtract each number from the one above it: 

III. When the number of units in any denomination of tJs 
minuend is less than in the same denomination of the subtra- 
hendf suppose so many units to be added as make one unit of 
/he next higher denomvnaiion ; after which, add 1 to the next 
denomination of the subtrahend, and subtract as b(fore. 
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Proof. 

50. There are three methods of proving Subtraction : 

I. Add the remainder to the siibtrahend. If the work is 
right, the sum vrUl be equal to the minuend, 

II. Subtract the remainder from the minuend, Ifthevjork 
is right, the remainder will be equal to the subtrahend, 

III. Find the excess of 9*8 in the minuend, in the subtra- 
hend, and in the remainder. If the work is right, the excess 
of 9's in the two last numbers will be equal to the excess of 
9's in the first, 

NoTB. — ^The third method is only applicable to simple nmnben. 

What is the difference between 874136 and 45302? 

Ist Method. 2d Method. 

8U136 828834 814136 

45302 -1 45302 828834 

828834^ 8U136 45302 

3d Method. 
8T4136 ... 2 excess of 9's in the first. 
45302 . . . 5 " " second. 

828834 . . . 6 " " 

5 -h 6 = 11 : hence, the excess of 9's in the last two number? 
is 2. • 

Beading. 

51. What is the difference between 426 and 295? 

By the common method, which is spelling, we say, opkration 
5 from 6, leaves 1 ; 9 from 12, leaves 3 ; 1 to carry to 2, 4 2 6 

are 3; 3 from 4, leaves 1. 2 9 5 

By reading the words which express the final result, 

;we make the operations mentally, and say, one, three, one. A o i 

50. How many methods of proof are there ? What is the first ? What 
the second? What the third? 

51. What is spelling of numbers? What is reading? 

52. How do you find the difference between two dates? 
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Time between Dates. 

52. What time elapsed between the inauguration of Mr. 
Jefferson, March 4th, 12 o'clock k., 1801, and July 4th, 3 p.m., 
1855? 



OPSRATIOM. 

yr. mo. d&. hr 

1855 7 4 15 

1801 3 4 12 

54 4 3 



Ai^ALYSis. — Place the earlier date under the 
later, writing the number of the year, reckoned 
from the beginning of the Christian Era, on the 
left. Then, write in the same line the num- 
ber of the month, reckoned from the first of 
January, the number of the day, reckoned from 

the first of the month, the number of the hour, reckoned from 12 at 
night, and write the number of minutes and seconds, if there are any, 
etill at the right. Hence, to find the time between two dates, 

Rule. — Write the earlier date under the latere and subtract 
as in compound numbers (Art. 49). 

Note. — ^1. In finding the difference between dates, as in casting 
interest, the month is regarded as the twelfth part of the year, and 
as containing 30 days. 

2. The civil day begins and ends at 12 o'clock at night. 

8. If the earlier date is before the Christiaa Era, the sum of the 
Bumbens will express the difference of time. 







F.xa,nnp3ea. 




^ 




(1) 


(2) 


(3) 


(*) 


From 


472567 


103796 


900372 


1760134 


Take 


109271 


47217 


167301 


48207 




(5) 


(6) 


(7) 


(8) 




rods. 


doilaMi 


milk. 


barrels. 


From 


74623457 


8600000 


162347 


8462 


Take 


32700169 


761820 


56321 


4071 




(9) 


(10) 




(11) 




lMub«te 


fachM. 




minutes. 


From 


100000 


200763194 


3601789412 


Take 


37214 


2142079 


1 


10031761 
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(12) 




(13) 




(14) 




eordiw 




ipdlona. 




ponndi. 


J'rom 


4200000 




8888777 




100000000 


Take 


325 




9999 




23 




(15) 


(16) 


(17) 


From 


$8475.656 




$1000.759 




$4871036.008 


Take 


32.015 




194.375 




17362.25 




(18) 


(20) 




£ n d. 


fiur. 


T. cwt qr. 


iix 


yd. qir. lia 


From 


25 12 6 


2 


5 17 3 


21 


137 1 S 


Take 


10 14 3 


1 


2 9 1 


14 


19 3 ^ 




(21) 


(22) 




(23) 




I* mL tor, td. 




T. hhd. gaL qt 


pt. 


A. B. p. 


From 


75 2 7 31 


1 


14 1 26 2 


1 


100 2 27 


Take 

• 


16 1 4 S 


> 


5 3 35 3 


1 


10 3 30 


' 


(24) 


(25) 




(26) 




b«^ pk. qt 




cord. ft 1 


In. 


£. £. qr. na 


From 


1000 3 4 




225 42 1242 


42 1 2 


Take 


25 1 6 


2S) 


100 112 720 


16 4 3 


(27] 


) (5 


(29 


) 


(30) 


lb 5 


5 5 


5 


e E. E. qr. 


nik 


E. F. qr. n». 


144' 10 


5 27 


4 


1 174 3 


1 


171 1 3 


64 11 


7 14 


7 


2 49 4 


2 


74 3 2 


(31) 


(32 


) 


(33) 




(34) 


T. cwt 


qr. cwt qr. 


lu 


qr. IK ( 


OK 


lb. OS. di; 


14 12 


2 17 1 


21 


143 22 12 


174 11 10 


1 14 


3 14 2 


24 


74 19 14 


39 12 13 
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41 


(35) 


(36) 


(37) 


•" 


(38) 




A. B. p. 


A. B. P. 


da. hr. 


miiL 


hr. min. 


■ea 


12 1 32 


112 1 31 


167 21 


50 


147 50 


51 


1 3 14 


U 2 37 


19 23 


54 


94 59 


57 



39. From $10000 take $1240.37^. 

40. From 183701289 take 34627. 

41. From 17 yr, 9 mo. Iwk. 6 da. take 10 yr. 11 mo. 2 wk. 
5 da. 

42. From 144ft) 71 5 3 13 take 56ft 6? 7 3 13. -- 

43. From two eagles seven dimes, take twelve dollars and 
fifty cents. 

44. From forty dollars twelve and a half cents, take twenty- 
five cents and seven mills. 

45. From one eagle five dollars six dimes and ten cents, 
take five dollars seven cents and four mills. 

46. What sum of money added to iSll 14s. 9^d. will make 
jei33 lis. 9id.? 

47. An apprentice, who is 14 years 11 months 3 weeks 
14 hours 58 minutes old, is to serve his master until he is 21 
years of age. How long has he to serve ? 

48. The greater of two numbers is seven millions three 
hundred and four thousand and ten ; the less is nine hundred ^ 
and fifty thousand one hundred and forty. What is their differ- 
ence? 

49. Mont Blanc, the highest mountain in Europe, is 15680 
feet high ; Ghimborazo, the highest in America, is 21427 feet. 
What is the difference in then* heights? 

50. A man sold his farm for seven thousand five hundred 
and thirty dollars, which was fifteen hundred and ten dollars 
more than he gave for it. How much did he give for it ? 

51. The revenue collected at the port of New York for the 
year ending 30th June, 1853, was $38289341.58 \ at PMXadfcV 

3 
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phia, $4537046.16^; ^ at Boston, $7203048.62 ; at Baltimore, 
$836437.99. How much more was collected at the port of 
New York than at the other three? 

y 62. A man engaging in trade, found, at the end of five years, 
that he had increased his capital ten thousand three hundred 
and ten dollars, and that his whole capital amounted to forljr- 
six thousand five hundred dollars. How much did he com-' 
meuce with? 

63. The minuend exceeds the remainder by 683021, and the 
remainder is 902563. What is the subtrahend? 

54. The amount of tea consumed in the United States in the 
year 1846, was 16891020 pounds ; the amount of coffee, 
124336054 pounds. How many more pounds, of coffee than of 
tea were consumed ? 

55. What number is that to which, if you add 3726, the sum 
will be ten thousand? 

66. From a stack of hay contaming 9 T. 3 qr. 20 lb., I sold 
4 T. 17 cwt. 22 lb. How. much was then left ? 

57. A owes B iS25 ; after paying him £,h 9Jd., how much 
will he still owe him? 

68. If the distance from New York to Liverpool be 3100 
miles, what distance remains after a ship has sailed 800 mi. 6 fur. 
36 rd.? 

59. Mr. Jones bought a farm for three thousand five hun* 
dred dollars and fifty cents ; he sold the same for three thou- 
sand three hundred dollars and eighty-seven and a half cents : 
Iiow much did he lose by the bargain? 

60. If a lot of goods is bought for $750, and sold for 
$925.87^, what wUl be gained ? 

61. If I buy a bushel of wheat for $1.87^ ; ten gallons o* 
molasses for $2.50 ; five yards. of cloth for $12.37^ : how much 
change must I receive back, if I give in payment two ten- 
dollar bills? 
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€2. The population of the United States in the year 1850 
was 23191876, of which 3204313 were slaves : what was the 
&ee popolation? 

63. England contains 50922 square miles ; Scotland, 31324 
square miles ; Wales, 7398 square mfles ; the United States 
contain 2988892 square miles. How many more square miles 
does the United States contain than the whole of Great Britain ? 

64. A gentleman of fortune owmng an estate of two hun- 
dred thousand dollars, bequeathed thirty thousand dollars to 
objects of charity ; twenty-five thousand two handred and fifty 
dollars to each of his three sons ; twenty thousand five hundred 
and seventy-fiv^e dollars to his daughter ; and the remainder to 
his widow. How much did the widow receive? 

65. The population of New Orleans, in 1850, was 116375 ; in 
1854 it was 139190 : what was the increase m four years? 

66. Having deposited $1500 in a bank, I drew out at one . 
time, $475.12^ ; at another time, #300 ; at another, 1526,25 : i 
how much remained ? 

67. If the Declaration of Independence was made at precisely 
12 o'clock, on the 4th day of July, 1776 : how much time will 
have passed to the 4th day of March, 1857, at 30 minutes past 
3 o'clock, p. M.? 

68. If I borrow $1576 of a friend, and afterwai-ds pay him 
♦920.87^^ : how much will I still owe him ? 

69. The first settlement made in the United States was at 
Jamestown, in Virginia, May 23, 1607 : how many years, months, 
and days, from that time to the 4th of July, 1856. 

70. The sum of two numbers is 36804, and the greater i? 
ighteen thousand nine handred and twenty-seven : what is the 
ess number? 

71. The revenue of the United States in the year 1853 was 
$61337574 ; the expenditures, $54026818 : how much did the 
vevenne exceed the expenditures? 



\ 
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72.- From a box of sugar, containiag 19 cwt. 1 qr. 15 lb., 
there was 1 4 cwt. 3 qr. 22 lb. taken : how much was left ? 

•i3. A ship-builder sold a vessel for $50376, which cost hun 
$42978 : how much did he gain ? 

74. A farmer sold his farm for six thoosand three hundred 
and seyenty^five dollars ; after paying lus debts, he has four 
thousand and fifteen dollars left : what was the amount of his 
debts ? 

75. Gunpowder was invented in the year 1330 : how many 
years from that time to the year 1856? 

76. What number increased by ive tbonsand eight hmidred 
and twenty-nine, will become 12103 7 

77. A speculator bought a quantity of flour for $2084.50 f of 
bacon, for $760.87^; of hops, for $1836.25. He sold the flour 
for $2375.60 ; the bacon, for $912.375 ; the hops, for $1750 : 
what did he gain or lose on the whole ? 

78. A farmer has two pastures, one containing 9 A. 3 K 
32 P.; the other, 12 A. 29 P. He has also two meadows, one 
coiitainii^ 10 A. 2 R. ; the other, 15 A. 1 B. 20 P. : how much 
more meadow than pasture has be? 

^ 79. From a pile of wood containing 76 cords and 6 cord feet, 
was taken at one time 20 cords and 48 cubic feet ; at another 
time, 14 cords 1 cord foot and 80 cubic feet: how much re> 
mained in the {hIc ? 

80. A gentleman purchased a boose worth $9436 ; a carriage 
for $475.50 ; a span of horses for $840.40. He paid at one 
time, $5260} at another, $1275.37^; at another, $936.42: how 
much remained unpaid? 

81. If a ship and cargo are valued at $47568.487, and the 
cargo alone at $3406^0 : what is the value of the ship without 
the cargo? 

82. A note on interest, dated July Ist, 1853, was to be paid 
March 20th, 1856 : how long was it on interest ? 
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83. A gentleman dying left an estate of $50000 ; after paying 
his debts, which amounted to $564t.50, he desired that each of 
his two sons should receive $15000, and his widow the remain- 
der: how much did the widow receive? 

84. Bought a hogshead of wine, from which was drawn 32 gal. 
1 qt. 1 pt. : how much remained in the cask 7 

85. The population of Chicago, in 1850, was' 29963 ; in 1855 
ic was 80025 : what was the increase in five years 7 

86. A land speculator, owning twenty-five thousand acres of 
land, sells at one time fifteen hundred acres; at another, four 
thousand seven hundred ; at another, twenty-five hundred acres ; 
at another, seven hundred and fifty acres : what number of acres 
has he left 7 

87. The latitude o^ New Orleans is 29^ bV 30" ; that of 
Boston, 42^ 21' 23": what is the difference in the latitude of 
these two places? 

88. A person bought a span of horses for three hundred 
dollars ; a carriage for $410.50 ; a harness for $50.6t5 ; he sold 
the whole for six hundred dollars : did he gain or lose, and how 
much? 

89. The population of Great Britain and its adjacent islands, 
in the year 1841, was 18664761 ; in 1851 it was 20936468 : 
what was the increase of population in ten years ? 

90. From a piece of cloth containing 47 yards, a tailor cut 
14 yd. 3 qr. 2 na. : how much was left 7 

91. A tradesman failing in business, was indebted to A iS105 
198. lid.; to B, £121 10s. 9^.; to C, £U 18s. lOd.; to D, 
ie500 19s. ; to B, je700 14s. ^d. When this took place, he 
had in cash £50 ; in goods, ^£350 14s. 9d. ; in household furni- 
ture, £M lis. ; and his book accounts amounted to £M 14s. 8d 
If all these were given up to the creditors, how much would 
they lose 7 ^ 



\ 
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MULTIPLICATION. 

63. Multiplication is the operation of taking one namber as 
mapj times as there are nnits in another. 

64. The Multiplicand is the nnmber to be taken. 

65. The Multiplier is the namber denoting how many times 
the multiplicand is to be taken. 

66. The Product is the result of the operation. 

67. A Composite Number is one produced by multiplying two 
or more numbers together. Thus, 60 is a composite number, 
because 3 X 4 X 5 = 60. 

58. A Factor is any one of the numbers which, multiplied 
together, produce a composite number. Thus, 3, 4, and 5^ are 
factors of the composite number 60. 

Note. — 1. The product, after multiplication, is a compoedte numher, 
and the multiplicand and multiplier are factors or producers of the 
product. 

2. Multiplication is a sTiort method qfaddiHon. For, if the multipli- 
cand be written as manj times as there are units in the multiplier, 
and the numbers added, the sum will be equal to the multiplicand 
taken as many times as there are units in the multiplier. 

69. Product of two factors. 

Multiply the number 6 by 4. 

6 

Analysis. — ^Write, in a horizontal line, # * " ■% 

as many I's as there are xmits in the mul- 
tiplicand, and write as many such linea as 
there are units in the multiplier, it is 4 - 
then evident that the product will contain 
as many units jaa there are in one line, 
talcen as many times as there are lines.' 

Change now the multiplier into the multiplicand : that is, multiply 
4 by a. 



rl 1 1 1 1 1 
111111 

111111 

Ll 1 1 1 1 1 
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Write, in a vertical line, as many I's as there are units in the new 
multiplicand (4), and as many vertical lines as there are units in the 
new multiplier (6), when it is again evident that all the I's will repre- 
sent the number of units in the product Hence, 

The product of tvx> fcuitora is the same^ whichever factor is 
used as the miUttplier, 

Thus, 3x7 = 7x3= 21: also, 6x3 = 3x6 = 18 
9x5 = 5x9 = 45: also, 8x6 = 6x8 = 48 

60. Prodnot of Several Factors. 
Multiply the number 7 by the composite number 6 = 2x3. 



7 

21 
_2 

42 



Aj^altsis. — ^Write 6 horizontal lines with 7 units in each, and it is 
evident that the product of 7 X 6 = 42, will express the number of 
units in all the lines. 

Let uA first connect the lines in sets of two each, as at the right ; 
the number of units in each set will then be expressed by 7 X 2 = 14. 
But there are~ three sets ; hence, the number of units in all the sets is 
14 X 3 = 42. 

Again, if we divide the lines into sets of 8 each, as at the left, the 
number of units in each set wUl be equal to 7 X 8 = 21 ; and since 
there are two sets, the whole number of units will be expressed by 
21X2 = 42. 

58. What is Multiplication 7 — 54. What is the number to be taken 
called? — 55. What is the multiplier? — 56. What is the product? — 

/57. What is a composite number? — 58. What is a factor? Is the prod- 
uct, after multiplication, a composite number? What are its factors? 
y Why is multiplication a short method of addition ? 

59. In how many ways may 6 and 4 be multiplied together ? How 
do the two products compare with each other? What principle does 
this prove? — 60. If several factors be multiplied together, is tlie prod- 
uct changed by changing their order? 






2x7 = 


= 14 
3 


11 1 


[\^ 


42 




2 
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Since the product of either two of the three factors, 7, 3, and 2, 
will be the same, whichever be taken for the multiplier (Art. 59), 
and since the same principle will apply to that product and to the 
other factor, as well as to any additional factor, if introduced, it follows 
that» 

The product of any number of factors tviU be the same in 
whatever order they are multiplied, ^ , 

61. When the multiplier is a composite number. 

1. Multiply 215 by 36 = 3x3x2x2. 
Now, 215x36 = 215x3x3x2x2: 

hence, from the last principle, 

I. Separate the composite number into its factors: 

II. Multiply the multiplicand and the partial products by 
the factors^ in succession, and the last product unit be the entire 
product sought. 

Note. — Any number whatever, as 440, ending with 0, is a compomte 
number of which 10 is a &ctor: for, 440 = 44 X 10. If there are two 
O's on the right of the significant figures, then 100 is a fSactor; and 
so on for a greater number of ciphers. Hence, when there are ciphers 
on the right of significant figures, either in the multiplicand or multi- 
plier, or both 

Multiply the significant figures together ^ and then annex thf 
ciphers to the product, 

62. General Case and Rule, 
i. Multiply the number 627 by 214. 

Analtsis. — ^The multiplicand 627 is to.be taken opKRATioir. 

214 times ; that is, 4 units times, 1 ten times, and 6 2 t 

2 hundred times. Taking it 4 units times, gives 2 14 

2508 ; taking it 1 ten times, gives 627, of which the ^' (\ a 

lowest unit is 1 ten; hence, 7 is written in the tens A Q 7 

place; taking it 2 hundred times, gives 1254, the 12 5 4 
Unoest unit of which is 1 hundred. Adding, we have 



134178 for the product. 13 4 17 8 

Note. — ^When the multiplier contains more than one figure, the 
product obtamed. by multiplying the multiplicand by a single figurei, 
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is called a partial product. In the example, tliere are tliree partial 
products, 2508, 627, and 1254. The 9um of the partial products is equal 
to the product sought. 

Principles from the Analysis. 

1. If units be multiplied by units, the unit of the product will 
bo 1 

2. If tens be multiplied by units, the unit of the product wiU be 
1 ten. 

8. If hxmdreds be multiplied by units, the unit of the product will 
T)e 1 hundred; and so on. 

4. If units of the first order be multiplied by units of a higher 
order, the units of the product will be the same as that of the higher 
order. 

5. If units of any order be multiplied by units of any other order, the 
unit of the product will be of an order one less than the sum of the 
units denotinfi: the two orders. 
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r. 


£ 


lb 


d. 


fiv. 


B 


8 


6 


3 

6 


20 


11 


4 


2 



2. Multiply the compoond number £Z 8s. 6d. Sfar. by 6. 

Analysis. — ^Multiplying 8 farthings by 6, we 
have 18 farthings, equal to 4d. and 2£Eur.; set 
down the 2£Eir. : then, 6 times 6d. are 86d., and 
4 x^ence to carry, are 40d., equal to 3 shillings 
and 4d.: then, 6 times 8s. are 48s., and 8s. to 
cany, are 51 shillings, equal to £2 and 11 shil- 
lings; then, 6 times £8 are £18, and £2 to carry, are £20, which set 
down. 

NoTB. — ^The unit of each product will be the same as the unit of 
the multiplicand. Hence, for the multiplication of all numbers, we 
have the following 

Rule. 

Multiply each order of units in the multiplicand^ in succes- 
sion, beginning toith the lowest, by each figure in the rmdtiplier, 
and divide each prodrict by so many units as make one unit 
of the next higher denomination : unite down each remainder 
under the units of its own order, and carry the quotient to 
the next product. 

8* 
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Note. — In multiplying United States money, care most be taken 
to point off as many places for cents and mills as there are in the 
multiplicand. 

63. Principles gOTeming Multiplication. 

The principles governing the operations of moltiplication, ar 
mainly the following : 

1. There are three parts in every operation of Multiplication : First, 
the multiplicand; second, the multiplier; third, the prodttet, 

2. The multiplier is always an abstract number, and shows how 
many times the multiplicand is to be taken. 

3. The unit of the product is always the same as the unit of the 
multiplicand. 

4. The product is equal to the Jipm of the partial products which 
arise from multiplying the multiplicand, in succesEdon, by each figure 
of the multiplier. 

5. If the multiplier is 1, the product wiU be equal to the. multi- 
plicand. 

6. If the multiplier is greater than 1, the product will be as many 
times greater than the multiplicand as the multiplier is greater 
than 1. 

7. If the multiplier is less than 1, the product will be such a part 
of the multiplicand as the multiplier is of 1. 



61. How do you multiply when the multiplier is a composite number ? 
What is one factor of a number ending in ? What is one factor when 
the number ends in two O's ? In three 0*s ? &c^ How do you multiply \ 
such numbers together? 

63. Exphiin the operation of multiplying 637 by 314. What is a 
partial product? Ehcplain the five principles whicli come from this 
analysis. Give the general rule for multiplication. 

63. What is the first principle governing multiplication ? Wliat the 
second? What the third ? What the fourth ? What the fifth? What 
the sixth ? What the seventh ? 

64. How many methods are there of proving Multiplication ? What 
are they? 
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Proof. 
64. There are three methods of proving Multiplication : 

I. Write the multiplier in the place of the multiplicand^ 
and find the product ^ as before: if the work is rights the two 
vroducts vriU he the same. 

II. By casting out the 9's. 

- III. Divide the product by the multiplier, and the result 
will be the multiplicand. 



Multiply 
By 



80432 
506 

482592 
402160 

40698592 



First Method. 

606 
80432 



506 

80432 



1012 


4048 


1518 


2024 


2024 


1518 


4048 


1012 



40698592 



40698592 



Note. — ^Although we genei^ally begin the multiplication by the figure 
of the lowest unit, yet we may multiply in any order, if we only pre 
serve the places Qfthe different orders of units. In the example at the 
right, we began with the order of tens of thousands, or 5th order. 

Second Method. 

Let it be required to multiply any two numbers together, as 
641 and 232. 

Analysis. — We first find the excess over 
exact 9*8 in both factors, and then separate 
each factor into two parts, one of which shall 
contain exact 9's, and the other the excess, 
and unite the two by the sign plus. It is now 
required to take 639 + 2 = 641, as many times 
as there are units in 225 + 7 = 232. 

Every partial product, in this multiplica- 
tion, contains exact 9's, except 14, which con- 
tains one 9, and 5 over ; and as the same may 
be shown for any two numbers we see that. 
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64l = 639 + 


2 


232 = 225 -f 


7 


4413 + 


14 


450 




3195 




1278 




1278 





148698 + 14 



60 
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If we find (he excess of 9's in each of two factors^ and then 
mvitiply them together^ the excess of 9's in their product wiU 
he equal to the excess of 9'« in the x>roduct of the factors. 



Examples. 






(1) Kx. 


.(2) 


Ex 


Multiply 81603 . . 6 
By 9865 . . 1 


818321 . . 

9814 . . 


2 

1 


Prod. 864203595 . . 6 1 


5080160198 . . 


2 


3. By multiplication, we have, 






Ex. 4 Ex. a Ex. 4 

1285 X 143 X 916 = 


Ex. of product, % 

1016152880. 





Analysis. — The excess of 9*s in the product is found by mtiltiplying 
together the excess of Q's in the factors, and casting oat the 9's from 
the product. The excess thus found is equal to the excess of 9*s in 
the final product of the numbers. 

Ex.6. Ex.4 Ex. a Ex.0. 

4. We have, aiso, 869 x 49 x 36 = 1532916. 

Note. — ^When the excess of 9's in any factor is 0, the exc^ of 9's 
in the product is always 0. 





Szamples. — Simple 


Numbers. 


(1) 


(2) 


(3) 


(O 


841046 
8 


9801602 

1 

(6) 


570409 
6 


216981 
9 


(5) 




(^) 


103612 
42 


8163021 
126 


» 


90031146 
214 


(8) 


(9) 


(10) 


14168 
235 


894126 
4514 




20034645 
6481 
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When the multiplier is a Oomposite Number (Art. 61). 

(11) (12) (13) (14) 

67537 87456 890462 75046 

12 27 81 72 



(16) 


(16) 


(17) 


(18) 


270456 


315900 


390762 


910000 


460 


6300 


8100 


640000 



When the multiplicand is United States Currency. 

(19) (20) (21) (22) 

18704.04 $69,476 $481,694 $749,972 

12 36 48 ^ 96 



(23) 

$67,492 
104 



(27) 

$87,041 
3204 



(24) 

$219,864 
140 



(25) 

$67,492 
320 



(28) 

$95,004 
3992 



(26) 

$890.46 
436 



(29) 

$946,274 
9809 



When the multiplicand is a Oompound Number. 
(80) (81) (82) 



20 6 8 


T. 

8 


qr. Ibb OS. 

8 21 14 


yd. It la. 
16 2 9 


4 




8 - 


7 


(33) 




(34) 


(35) 


deg. / // 

12 42 55 


bhd. gaL qt pt 

4 42 2 1 


S. F. qr. na. 

24 2 3 


9 




12 


24 



62 HULTIPLICATION. 

General Examples. 

1. Multiply 18 T. 2 qr, 16 lb. 9 oz. by 48. 

2. Multiply 5 yr. 8 mo. 2 wk. 3 da. 42 m. by 66. 

3. Multiply 68 by the factors 9 and 8 of the composite 
number 72. 

4. Multiply 67046 by 10 : also by 100. 

6. Multiply 67049 by 100 : also by 1000. 

6. Multiply 4980496 by 1000 : also by 10000. 

7. Multiply 90720400 by 100 : also by 10000. 

8. Multiply 74040900 by 1 : also by 10. 

9. Multiply 674936 by 100 : also by 100000. 

10. Multiply 478400 by 270400. 

11. Multiply 367000 by 37409000. 

12. Multiply 7849000 by 84694000. 

13. Multiply 89999000 by 97770400. 

14. Multiply 9187416300 by 274987660000. 

15. Multiply 86543291213466 by 12637482966. 

16. Multiply 76729836646873 by 217834569. 

17. If it costs 2479 dollars to build one mile of plank-road, 
how much will it cost to build 26 miles? 

18. How far would a vessel sail in 9 days, of 24 hours each, 
at the rate of 16 miles an hour ? 

19. A man bought two farms, one of 126 acres, at 26 dollars 
an acre; another of 96 acres, at 32 dollars an acre; he paid 
at one time 2600 dollars; at another time, 1726 dollars: what 
remained to be paid? 

20. In 9 pieces of kersey, each containing 14 yd. 3 qr. 2 na., 
how many yards? 

21. What will 16 gallons of wine cost, at 6s. 3id. per gallon? 
^^. What wiU be the ralue of 416 sheep, at $2.48 a head ? 
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*23. Bought 40 barrels of flour, at 18.75 a barrel, and sola 
tLem for $9.12^ a barrel: what was the whole gain? 

24. What is the weight of 11 hogsheads of sugar, each weigh- 
ing 1 cwt. 2 qr. 18 lb., and what is its value, at 6 cents a pound ? 

25. A merchant bought 36 pieces of broadcloth, each contsiiu- 
ing 44 yards, at 4 dollars a yard : what did the whole cost 7 

26. A gentleman, whose annual income is $3479, expends, for 
pleasure and travelling, $600; for books and clothing, $570;' 
for board and other expenses, $1200 : how much will he have 
saved in 5 years ? . 

27. The number of milch cows in the State of New York, in 
1850, was 931324 : what was their value, at $18 each? 

28. If a man travel 20 mi. 5 fur. 16rd. in one day, how far 
will he travel in 24 days? 

29. If a man spends six cents a day for cigars, bow much 
will he spend in thirty years, allowing three hundred and sixty- 
five days to the year? 

30. A farmer sold 118 bushels of barley for 62^ cents a 
bushel, and received 5 barrels of flour at $9.8 7 J a barrel, and 
the remainder in cash : how much cash did he receive ? 

31. Two persons start at the same point and travel in oppo- 
site directions, one at the rate of 34 miles a day, the other at \ 
the rate of 28 miles a day : how far apart will they be at the 
end of 14 days? 

32. An apothecary i#old 8 bottles of laudanum, each contain- 
ing 10 I 6 3 2^ 14 gr.: what was the weight of the whole? 

33. A farmer took 7 loads of oats to market, each load 
having 20 bags, and each bag containing 2 bush. 3 pk. 6 qt. : 
how many bushels of oats did he take to market? 

34. The greatest number of whales ever captured in the 
northern seas-, in one season, was 2018. Estimating the oil 
produced from each to have been 212 barrels, what was the 
amount of oil ? 



\ 
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85. What is the value of an ox weighing *l cwt. 2qr. 16 lb., 
at 11 cents a pound? 

36. What is the cost of 245 hogsheads of sugar, each weigh- 
ing 984 pounds, at *l cents a pound? 

37. Bought 6 loads of hay, each weighing IS cwt. 3 qr. 21 lb. : 
after letting a neighbor have 2 tons 15 cwt. 1 qr. 5 lb., how 
much was there left? 

38. In an orchard there are 136 apple-trees, each trefe yield- 
ing 17 bushels of apples: how many bushels did the whole 
orchard yield, and what would they be worth, at 42 cents a 
bushel ? 

39. A flour merchant bought 1845 barrels of flour, at 7 dol- 
lars per barrel. He sold at one time 528 barrels, at 9 dollars 
a barrel ; at another time, 856 barrels, at 8 dollars a barrel : 
how many barrels had he left, and at what price could he sell 
them, without gain or loss on the flour? 

40. What are 25 hogsheads of sugar worth, each weighing 
872 pounds, at 6^ cents a pound? 

41. It is estimated that the whole amount of land appropri- 
ated by the general government for educational purposes, to the 
1st of January, 1854, was 52770231 acres. What was the value 
of this land, at the government price of one dollar and twenty- 
five cents an acre? 

42. If 30 men can do a piece of work in 25 days, how long 
will it take one man to do it? 

43. A man desired that his property should be equally divided 
among his 5 children, giving each twenty-seven hundred dollars : 
what was the amount of his property ? 

44. Bought 9 chests of tea, each contaming 72 pounds, at 
37^ cents a pound : what was the cost of the whole ? 

45. A merchant bought a box of goods containing 37 pieces, 
each piece containing 46 yards, worth 7 dollars a yard : what 
did the box of goods cost? 
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46. A farm, coaslsting of 127 acres, was sold at auction for 
$3*7.565 an acre: what sum of money did it bring? 

47. A drover bought 127 head of beef cattle, at an average 
of 39 dollars per head ; he sold 86 of them for 43 dollars per 
head : for how much per head must he sell the remainder, to 
clear on the first cost 1246 dollars ? 

48. What will 75 firkins of butter cost, each firkin weighing 
56 pounds, at 16 cents a pound? 

49. A bond was given April 20th, 1850, and was paid Sept. 
4th, 1856: what will be the product, if the time which elapsed \ 
from the date of the bond to the time it was paid be multiplied 

by 45 ? 

^ 50. What distance will a wheel, 16 feet 8 inches in circum- 
ference, meafiore on t^e ground, if rolled over 84 times ? ^ 

51. What is the difference between twice eight and fifty, and 
twice fifty-eight? ^ \ 

52. How mnch wood in 4 piles, each containing 5 cords, 

6 cord feet, and 32 cubic feet? \ 

53. A man bought 56 acres of land for $25 an acre, and 94 
acres for $32 an acre ; if he sells the whole at $30 an acre, 
will he g^in or lose, and how much? 

54. If 12 men can build a wall in 16 days, how many men 
will build a wall nine times as long in half the time ? 

55. A farmer sold 4 cows for $25.50 each ; 12 sheep for 
$2.12^ each ; and 3 calves for $7.25 each : what was^ the 
amount of the sale ? 

56. If it requires 116 tons of iron to construct one mile of 
railroad, how much would it require to construct a railroad 
from Albany to Buffalo, it being 326 miles? 

57. A merchant bought 9601b. of cheese, at 9cts. a pound; 
1481b. of butter, at 12^cts. a pound. He gave in payment, 
12 yd. of cloth, at $4.75 a yard ; 186 lb. of sugar, at 7 cts. a 
pound, and the remainder in cash : how mucliv C8a\i div^V*^ ^"^^^ 



/ 
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58. How mnch brandy will supply an army of 25,000 men 
for one month, if each man requires 1 gal. 2 qt. 1 pt. 2gL? 

59. It is estimated that the French, daring the years 1854 
and 1855, transported to the Crimea 80000 horses, and that 
70000 of them were lost in the same time. Supposing the first 
cost of each horse to be $100, and the cost of transportation 
195 per head, what was the value of the horses lost ? 

60. A man purchased a piece of woodland containing 27 acres^ 
/ at 39 dollars per acre ; each acre produced on an average 70 

cords of wood, which, being sold, yielded a net profit of 45 cents 
a cord : how much did the profit on the wood fall short of 
paying for the land? 

Bills of Parcels. 

Ghigago, June 10, 1857. 

61. Mr. John (7. Smith, Bought of David Toombs. 



14 pounds 


of tea, 


at 75 cents, . 


... $ 


9 " 


coffee. 


" 14 " 


... 


42 " 


sugar, 


" 11 " 


... 


3 " 


pepper. 


" 12i " 


~ 


5 " 


chocolate, 


" 56 " 


• . • - 


12 " 


candles. 


" 16 " 


• • . 




$ 




Received i 


aayment. 


David Toombs. 



New York, Mareh 20, 1857. 

62. Mr. Jacob Johns, Bought of George Bliss & Go. 
48 pounds of sugar, at 9^ cents a pound, . . t 
6 hhds. of molasses, each containing 63 gallons, at 
27 cents a gallon, . 

8 casks of rice, 285 lb. each, at 5 cts. a pound, 

9 chests of tea, 86 lb. each, at 87^ cts. a pound, 
4 bags of coffee, each 671b., at 11 cts. a pound, 

t ' 

Beceived payment, . Geo. Bliss & Co, 
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07 



Habtfobd, NoTomber 21, 1850. 

68. Oideon Jones, Bought of Jacob Thrifty. 

78 chests of tea, at $55.65 per chest, . . . I 
251 bags of coffee, 100 lb. each, at 12^ cts. per lb. 
317 boxes of raisins, at $2.t5 per box, 
1049 barrels of shad, at $7.50 per bbL . 

76 barrels of oil, 32 gal. each, at $1.08 per gal. 

Amount, 

Received the above in full, Jacob Thrifty. 



\ 



Baltihobb, January 1, 1855. 

64. Mr.AbdWiH, Bought of Timothy Stout. 

10 yards of broaddoth, at $4.37^ .... $ 

75 " sheeting, " .09 

42 " plaid prints, " .45 

5 bbl. Genesee flour, " t.STJ . 

7 pairs of boots, at $1.60 per pair, 

18 bushels of corn, at 72 cts. per bushel, 



65. Mr. Chas, Snow, 
45 yards of broadcloth, at 
66 " * " 

16 " vestings, 

24 lb. colored thread, 
72 pair silk hose, 
108 yards carpeting. 



(( 



u 



u 



tl 



It 









$ 






MoKTitEAL, October 16» 


1855. 


J 


Bought of Vose, Duncan db Co. 


98. 


6d. 


. . . £ 


s. d. 


12s. 


9Jd. 








6s. 


8Jd. . 








5s. 


4d. 








7s. 


5fd. . 








14s. 


lOd. . 









Received payment, 



VosE, Duncan & Co. 
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DIVISION. 

65. Division is the operation of finding how many* times one 
number is contained in another ; or, of diYidiDg a number into 
equal parts. 

66. The Dividekd is the number to be divided. 

67. The Divisob is the number hj which we divide. It is 
the standard which measures the dividend ; or, it shows into 
how many equal parts the dividend is to be divided. 

68. The Quotient is the result of division. It shows how 
many times the divisor is contained in the dividend, or the 
value of one of the equal parts of the dividend. , 

69. The Remainder is what is left after the operation. When 
it is 0, the quotient is a whole number, and the division Is exact. 

Numbers in Division. 

70. There are always three numbers in every division, and 
sometimes four : First, the dividend ; second, the divisor ; third, 
the quotient ; fourth, the remainder. 

There are three methods of denoting division ; they are the 
following : 

12 -T- 3 expresses that 12 is to be divided by 3 ; 
^ expresses that 12 is to be divided by 3 ; 

B) 12 expresses that 12 is to be divided by 3. 

When the last method is used, if the divisor does not exceed 
12, we draw a line beneath the dividend, and set the quotient 
under it. If the divisor exceeds 12, we draw a curved line on 
the right of the dividend, and set the quotient at the right. 

Kinds of Division. 

71. Short Division is the operation of dividing when the 
work is perfonned mentally, and the results only written down. 
It is limited to the cases in which the divisors do not exceed 12. 

72. Long Division is the operation of dividing when all the 
work is expressed. It is used when the divisor exceeds 12. 
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73. Operations and Rule. 

1. Divide 456 by 4. 

Analysis. — ^The number 456 is made up of 4 hnndieds^ 5 tens, and 
6 units, each of which is to be divided bj 4. Dividing 4 hundreds 
by 4, we have the quotient, 1 hundred: 5 tens divided 
bj 4, gives 1 ten, and 1 ten over : r^^|ing this to units, operation. 
and adding in the 6, we have 16 units, which contains 4, 4)450 

4 times : hence, the quotient is 114 : that is, the dividend W^i 

contains the divisor 114 times. 

2. Divide jeil 8s. Id. 3far. by 5. 

Analysis.— Dividing £11 by 5, the ijiotient is £2, and £1 remain- 
ing. Reducing this to shillings, and adding in the 8, we have 28s., 
Which, divided by 5, gives 5s., and 8s. over. 
This being reduced to pence, and 7d. added, oi«ra«on. 

gives 43d. Dividing by 5, we have 8d., and £ ■. d. far. 

8d. remainder. Reducing 3d. to ferthings, add- ^ ) 11 8 T 3 

ing^ fiurthings, and again dividing by 5, gives 2 5 8 3 

the last quotient figure, 3fer, Hence, £2 5s. 
8d. 3&r., is one of the five equal parts of the dividend. 

3. Divide 11112 by 32t. 

Analysis. — ^Having set dovni the divisor on the left of the dividend, 
it is seen that 827 is not contained in the first ihtee figures on the left^ 
which are 117 hundreds. Bnt by observing 
that 3 is contained in 11, 8 times, and some- opbeatioh. 

thing over, we ^conclude that the divisor is 327) 11*112 (36 

contained at least 3 times in the first four ^^^ 

figures, 1177 tens, which is a partial dividend. 1962 

Set down the quotient 'figure 3, and multiply 1962 

the divisor by it : we thus get 981 tens, which 

being less than 1177, the quotient figure is not too great : we subtract 
the 981 tens from the first four figures of the dividend, and find a 
remainder 196 tens, which being less than the divisor, the quotient 
figure is not too small. Reduce this remainder to units, and add in 
the 2, and we have 1962. 

As 3 is contained in 19, 6 times, we conclude that the divisor is 
contained in 1962 as many as 6 times. Setting down 6 in the quotient, 
and multiplying the divisor by it, we find the product to be 1962. 
Hence, the entire quotient is 86, or the divisor is contained 36 times in 
the dividend, and 36 is also one of the 327 equal ^T\a ol \Jaft ^^\^iA. 
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Rule. 



I. Beginning with the highest order of units, take for a 

partial dividend the fewest figures thai wHl contain the 

divisor: divide these figures by it, for the first figure of the 

quotient : the unit of this £gure vxiU he the same as thai (f 

he partial dividend : ^^ 

II. Multiply the divisor by the quotient figure so found, 
and subtract the product from the partial dividend : 

III. Reduce the remainder to units of the next lotver order, 
and add in the units of thSt order found in the dividend: thir 
gives a new partial dividend. Proceed in a similar manner 
untU units of every order shall have been divided, 

74. Directions for the Operations. 

1. There are five steps in the operation of Division : let, To write 
down the nmnbers ; 2d, To divide, or find how many times ; 3d, To 
multiply ; 4th, To subtract ; 5th, To bring down, to form the partial 
dividends. 

2. The produet of a quotient figure by the divisor must never be 
larger than the corresponding partial dividend: if it is, the quotient 
figure is too large, and must be diminished. 

3. If any one of the remainders is greater than the divisor, the 
quotient figure is too small, and must be increased. 

4. The unit of any quotient figure is the same as that of the partial 
dividend froid which it is obtained. The pupil should always name 
the unit of every quotient figure. 



65. What is Divimon?— 66. What is the dividend?— 67. What is the 
divisor? What does it show?— 68. What is the quotient? What docs 
it show? — 69. What is the remainder? 

70. How many numbers are there in every divicdon ? What are they ? 
How many signs of Division are there? Make and name them. 

71. What is Short Division? When is it used?— 72. What is Long 
Division? When is it used?— 73. Explain each of Uie three examplea 
Give the ride for the division of numbers. 
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5. If the diyidend and divisor are both compound niunbers, reduce 
them to the same unit before commencing the division. 

6. If any partial dividend is lecB than the divisor, the corresponding 
quotient figure is 0. 

7. When there is a remainder, i^ter division, write it at the right 

of the quotient, and place the divisor under it. 

i 

75. Principles resulting from Division. 

1. When the divisor is equal to the dividend, the quotient will be 1. 

2. When the divisor is 1, the quotient will be equal to the 
dividend. 

8. When the divisor is less, than the dividend, the quotient will 
be greater than 1. The quotient will be as many times greater than 1, 
as the dividend is times greater than the divisor. 

4. When the divisor is greater than the dividend, the quotient will 
be less than 1. The quotient will be such a part of 1, as the dividend 
is of the divisor. 

74.-^1. How many steps are there in division? Name them. 

2. If a partial product is greater than the partial dividend, what does 
it indicate? What then do you do? 

8. What do you do when any one of the remainders is greater than 
the divisor? 

4. What is the unit of any figure of the quotient ? When the divisOT 
is contained in simple units, what will be thenmit of the quotient figure ? 
When it is contained in tens, what will be the unit of the quotient 
figure? When it is contained in hundreds? In thousands? 

5. If the dividend and divisor are both compound numbers, what 
do you do? 

6. If any partial dividend is less than the divisor, what is. the cor- 
responding figure of the quotient? 

7. When there is a remainder after division, what do you do with It ? 

75. — 1. When the divisor is equal to the dividend, what will the 
uotient bet 

2. When the divisor is 1, what wiU the quotient bo? 

3. When the divisor is less than the dividend, how will the quotient 
compare with 1? How many times wiU it be greater than 1? 

4. When the divieor is greater than the dividend, how will the 
quotient compare with 1 ? What part will the quotieivl \ifc ^\W 



72 
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Proofs of Division* 

76. There are three methods of proTing dirisTon ; 

I. Multiply the divisor by the quotient, and add in ffke 
remainder y if any : the resvU should be tJte dividend. 

II. Divide ' the dividend^ diminished by the remainder^ if 
any, by the quotient: the result should be the divisor. 

III. Find the excess of 9'3 in the divisor and in the quo- 
Herd; multiply them together, and note the estcess ^ ^s in 
the product : this should be equal to the excess of ^s in the 
dividend^ cfler being diminished by the remainder ^ if rnitf. 

1st Method. 
In the last example, we had 11772 -r- 327 := 36. 
Now, ^27 X 36 = 11772. 



2d Method. 

DiTisor, 327, excess of 9'8 , 
Quotient, 36 
DiTidend, 11772 



«< 



u 



u 



IC 



3)19737 



(2) 
4 ) 147368 



Examples. 

(3) 
5 ) 1346840 



I P^odoet, It 



6 ) 1650930 



(5) 
6 ) 47689813 



(«) 
9 ) 10324683 



1 ) 506321494 



(8) 

£ I. d 

3)47 19 3 


(9) 

A. S. 

9)37 3 


It 


(10) 
5)47 3 


1 


(11) 

f etai Bi. 

8 ) 634 75 6 


(12) 
7)1468 09 


6 


(13) 
12)802346 


16 
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22. DiTide $29.25 by 26. 

23. Divide $10,125 by 27. 

24. Divide $347.49 by 429. 

25. Divide $751.50 by 150. 

26. Divide $5711.04 by 108 

27. Divide $315 by $35. 

28. Divide $50065 by $527. 

29. Divide $432 by 54. 



14. Divide 734947644 by 48. 

15. Divide 8536752 by 36. 

16. Divide 3367598 by 19. 

17. Divide 49300 by 725. 

18. Divide 6477150 by 145. 

19. Divide 770 by 28. 

20. Divide $87,256 by 5. 

21. Divide $495,704 by 129. 

30. Divide 334422198 by 438. 

31. Divide 714394756 by 1754. 

32. Divide 47159407184 by 3574. 

33. Divide 5719487194715 by 45705. 

34. Divide 4715714937149387 by 17493. 

35. Divide 671493471549375 by 47143. 

36. Divide 571943007145^ 37149. 

37. Divide 1714347149347 by 57143. 

38. Divide 49871547149375 by 374567. 

39. Divide 171493715947143 by 571007. 

40. .Divide 6754371495671594 by 678957. 

41. Divide 7149371478 by 121. 

42. Divide 71900715708 by 57149. 

43. Divide 14714937148475 by 123456. 

44. Divide 729 A. 2 R. 7 P. by 41. 

45. Divide 365 da. 6 hr. by 240. 

46. Divide 1298 mi. Sfur. 33 rd./ by 37. 

47. Divide 95hhd. 6 gal. by 120. 

48. Divide 232 bush. 3pk. 7 qt. by 106. 

76. How many metliods of proof are there fo; division ? What are 
they? What is the proof by multiplication? What is the proof by 
the 9'B? 

4 
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49. Divide $18306.25 Into seyen hundred and twenty-five eqnal 
parts. 

60. Boaght 7 yards of cloth for 16s. 4d.: what did it cost 
per yard? 

51. A man travelled 265 mi. 6 fur. 16 rd. in 12 days : how 
far did be travel in one day? 

52. If 569 A. 2 R. 23 P. be equally divided among 9 persons, 
how much will 5 of them have ? 

53. The annual income of a gentleman is $10000 : how much 
is that per day, counting 365 days to the year? 

54. What number multiplied by 9999 will give the product 
987551235? 

55. A gentleman owning an estate of $75000, gave one-fourth 
of 4t to his wife, and the remainder was divided equally among 
his five children : how much did each receive ? 

56. The expenditure oC the United States for 1853 was 
$54026818 : how much would that be per day, allowing 365 
days to the year? 

57. If 28 yards of cloth cost one hundred and thirty-three 
dollars, what will one yard cost ? 

58. If I pay $637.50 for 51 yards of cloth, what is the price 
per yard? 

59. The city of New York, in 1850, had 104 periodical pub- 
lications, with an aggregate circulation of 78747600 copies : 
what was the average circulation of each? 

60. Bought 19 bushels of wheat for $30,875 : what was the 
cost of one bushel? 

61. How long will 9125 loaves of bread last 5 families, ii 
each family consumes 5 loaves a day? 

62. The product of two numbers is 7207272072, and the 
multiplier 9009 : what is the multiplicand ? 

63. How many rings, each weighing 4 dwt. 12 gr., can be 
made from 10 oz. 11 dwt. 12gr. of gold? 
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61. If iron is worth 2 oents a pound, how much can be bought 
for $67.50 ? 

65. If 14 sticks of hewn tuttber measore 12 T. 38 ft. 118 m., 
how much does each stick contain f 

66. In 1850, Fennsylrania manufactured 285*702 tons of {gg 
iron, and employed 9285 hands : what was the average product 
of each hand ? 

67. The number of college libraries in the United States in 
1850, was 213, containing 942321 volumes : what would be tiie 
average number of volumes in each? 

68. Supposing the sun to make a complete revolution in 365 
days, what is his daily velocity of rotation? 



\ 



69. How many dozen spoons can be made from 31b. 11 oz. 

of silver, allowing 15pwt. 16 gr. to each spoon? N 

70. A gentleman bought a piece of cloth, containing 48 yards, 

at $3.25 per yard. At what pri«e per yard must he sell the \ 
cloth to gain $60? 

71. If iS75 188. 9d. will pay 5 men for their weekly labor, 
what amount would pay 18 men at the same rate? 

72. How many revolutions does the wheel of a railcar make 
in going a distance of 75 miles, supposing the wheel to be 
9ft. 6 in. in circumference? 

73. There is a certain number, which being divided by 3, the 
quotient multiplied by 4, and 6 added to the product, will give \ 
] 8 : what is the number ? 

74. If a farm, containmg 512 acres, costs $28672, how much 
iocs it cost per acre? 

75. If 288120 be divided into 432 equal parts, what will be 
the value of one of the parts ? 

if 6. Light moves with immense rapidity. It comes from the 
sun to the earth in 8 minutes, the distance being 96 millions 1 
of miles : how far does it move in 1 second ? * 



76 CONTRACTIONS IN 



CONTRACTIONS IN MULTIPLICATION. 

77. Gontraetiems in Multiplication are short methods of fiod- 
iiig products when the multipliers are particular numbers^ 

' 78. To mtiltiply liy 25. 

1. Multiply the number 356 by 25. 

AiTAiiYSis. — ^If we annex two ciphers to the mvl- opekatior. 

tiplieandy we multiply it by 100 (Art. 63): this pfod- 4) ? 5 6 

net IS four times too great : for the multiplier is but "■ 

one-fourth of 100 ; hence, to multiply by 25, 8 9 

Annex two ciphers to the mtdtipHcand^ and divide the r^ 
siUt by 4c, 

Examples. 



1. Multiply 281 by 25. 

2. Multiply 184 by 25. 



8. Multiply 6t41 by 25, 
4. Multiply 3014 by 25. 



79. When the moltiplicn: oontadns a fractional tmit. 

1. What is the product of 15, multiplied by 3J? 

Analysis.— The multipUcand is to be taken 3 and owiratioii. 
one-fifth times: taking it one-fifth tmes, which is ^^ 

done by dividing by 5, gives 3, which we' write in the ^J 

nnit's place: then, taking it 3 times, giTes^45, and 3 

the sum 48 is the product ; hence, 45 

Take Buck a part of the mtdtijpiicand as the ^8 Ans, 

fraction is <f I] then multiply by the integral number, and 
the sum of the products vrUl be the required product. 

Ekcamples 



1. Multiply 327 by 8J. 

2. Multiply 234U by 16^. 

3. Multipty 34100 by 121f 



4. Multiply 12T2 by 12f 

5. Multiply 9824 by 212}. 

6. Multiply 3828 by 13^. 



77. What are contractions in Multiplication? — 78. How do yon mul- 
tiply by 25 ? — 79. How do you multiply when the multiplier contains a 
fnu^OBsl ui^7 



XUliTIPLICATIQN. TT 

80. To mta^piy 1>7 12}. 
1. Moltiply the namb^ 286 by 12^. 
ANALYBiB.-.Smce 12} is one^JUh of 100. omrakob. 

j»\ Q fi A A A 

Annex two ciphers to the mtdtiplicand, and ^ 

divide the result by S. 8 5 T 6 

Ezaxxiples. 



1. Midtiply 884 by 12^. 

2. Multiply 476 by 12f 



3. Mnltiply 14800 by 12^. 

4. Multiply 670418 by 12f 



81. To moltiply by 83}. 

1: Multiply the number 9T6 by 33J. 



OPIAAnON. 



AiTALYSis. — Annexing two dphen to the mul- •noTraa 
tipUcand, multiplies it by 100 : but the multiplier is 8) 9 T 5 

tmMUrd of 100 : hence, 3 2 5 

Annex two ciphers, and divide the restdt by 3. 

Examples. 



1. Multiply 1679252 by 33}. 

2. Multiply 1480724 by 33}. 



3. Multiply 10675512 by 33J. 

4. Multiply 4442172 by 333^. 



82. To multiply by 125. 
1. Multiply the number 1125 by 125. 



OFKRATIOir. 



ANALYSIS. — Annexing three ciphers to the mul- ioraaa 

tipUcand, multipUes it by 1000 : but 125 is but ® )1125000 

4me-eigMh, of one thousand : hence, 14 6 2 5 

Annex three ciphers, and divide the resM by 8. 

Examples. 

1. Multiply 69264 by 125. 3. Multiply 1940812 by 125. 

2. Multiply 17593408 by 125. 4. Multiply 140588 by 125. 

80. How do you multiply by 12}?~81 How do you multiply by 
83}?— 82. How do you m^tiply by 125? 



78 APFLICATIOXS m 

Apxdlcatk>ns. 

83. The analysis of a practical question, in Maltq)lication, 
requires that the multiplier be an abstract number ; and then 
the unit of the product will be the same as the unit of the mvir 
tiplicand. 

84. To find the cost of several things, when we know tb 
price of one, and the number of things 

1. What will six yards of cloth cost, at 8 dollar^' a yard? 

Analysis. — Six yiards of doth will cost 6 times as much as 1 yard. 
Since 1 yard of cloth costs 8 dollars, 6 yards will cost 6 times 8 dol- 
iars, which are 48 dollars ; therefore, 6 yards of doth, at 8 dollars a 
yard, will cost 48 dollars: hence. 

The cost of any number of things is equal to the price of a 
single thing multiplied by the number of things. 

We have seen that the product of two numbers will be the 
same (that Is, contain the same number of units), whichever be 
taken for the multiplicand (Art. 59). Hence, in practice, we 
may multiply the two factors together, taking either for the 
multiplier, and then assign the proper unit to the product. 
We generally take the less number for the multiplier. 

85. To find the cost, when the price is an aliquot part of a 
dollar. 

NoTE.-*-For definition of Aliquot part, see Art. 98. 

1. Find the cost of 45 bushels of apples, at 25 cents a bushel. 

Akaltsis. — ^If the price were 1 dollar a bushel, the ofkbation. 
cost would be as many dollars as there are bushds. 4^ 45.00 

But the price is 26 cents = } of a dollar ; hence, the ^- 

cost will be one-lburih as many dollars as there are 
bushels ; that is, as many dollars as 4 is contained times in 45, whidi 
is 11, and 1 dollar over. This is reduced to cents by adding tw 
ciphers ; then dividing again by 4, we have the entire cost : hence, 

83. What does the analysis of a practical question in Multiplication 
require? What then follows? — 84. How do you find the cost of several 
tiiliigs when jotn know the price of a single tiling ? — 85. How do you 
Snd the cost when the price is an aliquot part of a dollar? 
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Take such a pari (^ the number which denotes the amount 
of the commodity as the price is of I dollar : the resuU will 
be the cost in doUars. 

86« To find the cost, when the price contains an aliquot part 
of a dollar 

Find the cost of 45 bosbels of wheat, at 12.25 a bofiheL 

Akaltbis. — The cost, at 25 cents per 45 

bueihel, would be |11.25 ; and at $2 per ^H 

bushel, would be |90: hence, at $2J35, it 11.25 at 25'Ct8« 

is $101.25. 90' at $2.00. 

MulHjdy ike quaniMy by the aliquot *101-25 cost. 
part of the dollar: then multiply it by the integral part of the 
price : the sum of the products wUl be the entire cost. 

Examples. 

1. What would be the cost of 284 bushels of potatoes, at 50 
cents a bushel? 

2. At SB} cents a gallon, what will 51 gallons of molasses 
cost ? 

3. What cost 112 yards of calico, at 12J cents a jard? 

4. If a pound of butter costs 20 cents, what will 1*75 pounds 
cost? 

5. What will 576 bushels of wheat cost, at $1.50 a bushel? 

6. What will it cost to dig a ditchrl29 rods long, at $1.33) 
a rod? 

7. At $1^25 a barrel, what will 96 barrels of apples cost ? 

8. What will 3 pieces of cloth cost, each piece containing 25 
jnrds, at $1.20 a yard? 



86. How do you find the cost when the price contains an aUquot 
part of a dollar? 



80 APPLICATIONS m- 

/ 

87. To find the cost of articles sold by the 100 or 1000. 

1. What will 544 feet of lumber cost, at 2 dollars per 100? 

A17ALYSIS. — ^At 2 dollaTS a foot, the cost would be 544 X 2 = 1088 dol- 
lars ; but as 2 dollars is the price of 100 feet, it follows l^t 1088 dol- 
lars is 100 times the cost of the lumber ; therefore, if we dlTide 1088 
dollars^ by 100 (which is done by cutting off two of the right hand 
figure, Art. 61), we obtain the cost 

Note. — ^Had the price, been so much per 1600, we should have 
divided by lOOO: hence. 

Multiply the quantity by the number denoting the price: if 
the price be by the 100, cut off two figures en the right hand 
of the product; if by the 1000, cut ^ three, and the remaining 
figures wiU be the answer in the same deniymination as the 
price, which, ^ cents or mt^fe, may be reduced to dollars. 

1. What will be the cost of 3742 feet of timber, at |3<25 
per 100? 

2. At $12.50 per 1000, what will 5400 feet of boards cost? 

3. At $9.75 per handred, what will be the cost of 7568 
oranges ? 

4. What will be the cost of 19875 lemons, at the rate of 
$25 per thonsand? 

5. Richard Am^, Bought of John Maple, 

1275 feet of boards, at $9.00 per 1000, 

3720 " " " 15.25 " 

715 " scantling, " 8.75 " 

1200 " timber, " 12.06 " 

2550 " lathmg, " .75 100, * 

965 " plank, " 1.12^ 

Received payment, John Maplk. 

^^~'— — <— ~ •^^•"^ • ■ » 

87. How do you find the 30st of articles sold by the 100. or 1000? 



23000 
3450 



88. To find the cost of artioles sold by the ton. 

What is the cost of 640 pounds of haj, at $11.50 per ton? 

ANALYSIS.— Smce there are 2000 ofxeatioii. 

pounds hi a ton, the cost of 1000 2) |11.50 
T>oands will he half as much as <rf TTT ^ .^^ ^ t aao lu 

1 ton : Yiz., $5.75. Multiply this hy a^^ "^ 

the number of pounds (640), and 
cut off three places fram the right 
(Art. 87), in addition to the two 
places cat off for cents ; hence, $3.68000 

Multiply one-half the price of a ton by the number ofpounds^ 
and cut off three figures from the right hand of the product 
The remaining figures will he the answer in the same denomir 
nation as the price of a ton, 

Sxaxxiplds. 

1. What will be the cost of 1515 pounds of plaster, at $3.84 
per ton? 

2. If one ton of coal costs $7.8t^, w^at wiU be the cost of 
3496 pounds? 

3. What will 1260 pounds of hay cost, at $9.40 per ton? at 
<10.25? at $14.60? 

4. What will be the cost of trai^sportation of 5482 pounds 
of iron from Pittsburgh to New York, at $6.65^ per ton ? 

5. What will be the cost of remoying '785'79t pounds of 
stone, at $1.8*71 per ton? 

6. What wiU 61418 pounds of hay cost, at 26 dollars a ton ? 

T. What will 491046 pounds of plaster cost, at $9.15 a ton ? 

8. What is the cost of 9041641 pounds of railroad iron, at 
$15 a ton ? 



86. How do you find the cost of articles sold by the ton 

4* 



82 OOXTKACHONS IN 



CONTRACTIONS IN DIVISION. 

89. Contractions in Division are short methods of finding 
the quotient when the diyisor is a particolar number. 

90. By reyersing the processes of Arts. 78, 80, 81 and 82 
we have the four following rules : 

1. To divide any number by 26; 

Multiply the number by 4, and divide the product by 100. 

2. To divide any number by 12}: 
MvUiply the number by 8, and divide the product by 100. 

3. To divide miy number by 33^, or 333}, &o. ; 

MuMply the number by 3, and divide the product by 100, 
or 1000, dc. 

4. To divide any number by 126: 
MuUiply by 8, and divide the product by 1000. 

Examples. 



/ 



1. Divide 6350 by 25. 

2. Divide 656280 by 25. 

3. Divide T278675 by 25. 

4. Divide 5287215 by 25. 
6. Divide 12225 by 12J. 

6. Divide 11925 by 12^. 

7. Divide 1760600 by 12 J. 

8. Divide 67500 by 33J. 

9. Divide 1308400 by 33 J. 



10. Divide 15851400 by 33i 

11. Divide 8072400 by 33 J. 

12. Divide 16144800 by 33J. 

13. Divide 31702800 by 33^. 
/ 14. Divide 281250 by 125. 

15. Divide 6016750 by 125. 

16. Divide 2026875 by 125. 

17. Divide 6080625 by 125. 

18. Divide 18047250 by 125. 



89. What are Contractions in Division? 

90. What rules do we get by reverang the four last processes? 



DIVISIOK. tS 

91. When the divisor is a composite nnmber. 

1. How many feet and yards are there in 288 inches 7 

Ai7ALYais.-^^iiioe there are Id inches ki 1 foot, orbatiok. 

there will be as many feet hi 288 hiches as 13 is J2) 288 

contained times in 288; viz., 24 feet> in tohich the "" 

unitHs 1 foot Since 3 feet make 1 yard, there will oj^44 

be as manj yards in 24 feet as 8 is contained times 8 

in 24 ; viz., 8 yards, in vMth the unit is 1 $fard. We 
have thus passed, by division, from the unit 1 inch to the unit 1 foot, 
and then to the unit 1 yard ; that is, in each operation, 4^e have 
increased the unit cu many times as there are units in the divisor. 

Let ns now use the same nmnbers, in a different question : 

2. If 288 dollars be equally divided among 86 men, what will 
be the share of each? 

ANAiiTBis. — Smce 288 dollars is to be equally di- ofsratiov. 

vided among 86 men, eadi will have as many dollars 22) 288 

as 36 is contuned tunes in 288. Dividing 288 into 12 oW 

equal parts, we find that each part is 24 dollars. If / 

each of these parts be now divided into 3 equal parts, 8 

there will then be 36 parts in all, each equal to 8 
dollars : here, the unit of th>e result is the same as that of the dividend. 
Hence, we may regard division imder two points of view : 

\. As a process of reduction^ in which the unit of each suc- 
ceeding dividend is increased as many times as there are units 
in the divisor: 

2. As a process of separating a number into equal parts / in 
which case the unit of a part vnll be the same as that of the 
dividend. 

Hence, when the divisor is a composite number: 

Divide the dividend by one of the factors of the divisor ; 
then divide the quotient, thus arising, by a second factor, and 
so on, till every factor has been used as a divisor: the last $wo- 
tient wUl be the answer. 



91. How do you divide when the divisor is a composite nnaaLbiQK\ 



84 oovTBAcnoss nr 

Dhide the foBowim^ nmnbera bj the fiuston of tlie dhiflors : 

1. 8382 by 6 = 8 X 3. 5. 1145598 by ^8 := 8x9. 

8. 37152 by 24 = 4 X 6. 6. 185T60 by 96 = 8 x 13, 

3. 19152 by 36 = 6 X 6. T. 115176 by 64 r= 8^ 8. 

4. 38592 by 48 = 4 X 12. 8. 463104 by 144 =r 12 x 12. 

NoiB. — When {here are Temaiiidei% after diTuicmy the opeiatioii is 
to 1m treated as one of rednctioiL 

92. How to find tlia tmo remainder. 
1. Divide tbe mmiber 3671 by 30 = 8 x 8 x 5. 
8 )3671 

3)1835 . . l = lBtiem. ... 1 

5 )611 . . 8 = 8drem. 8x8 = 4 

122 . l = 3dieiii. 1x3x2==^ 

Ans. 122H- Por Temaind^, 11 

mnALTSSB. — Dhidiiig 3671 by 2, w6 bave a qnotieiit 1835, and a 
remainder, 1. After the third diviaian, the qnotient ia 122, and the re- 
mainder, 1. Now, it 18 plain, firom the first analysis, that, 

1. The nnit o^ the first quotient is as many times greater than the 
nnit of the dividaid, as the divisor is ttmes greater than 1 ; and simihurly 
far an the MIowing qnotients. 

2. The nnit of the first remainder is the same as the nnit of the 
dividend; and the nnit of any remainder is the same as thai of the 
oorresponding dividend. 

3. The nnit of any ^vidend is reduced to tiiat of the preeeding 
dividend, hj multiplying it by the preeeding divisor. 

Hence, to find tbe Fonaiiider ia vmifo (^ Oit gioen dimdend 
is simply a case of redaction in which the divisors denote the 
nnits of the scale : therefore, 

To the first reinunnder^ add the prodncU which arise by 
multiplying each of the following remainders by all the pre- 
ceding divisors^ excqat its own: the sum wiU be the true 



PIVIBION. 85 

EzaxQples. . 

Divide the following numbers, and find the remainders : 

1, 41^7a§ by 815 =? X 9 X 5. 

a. 8Q4106 by 462 = 3 x 2 X T X 11. 

3. 75680T by 3456 = 4 x 8 x 9 x 12. 

4. 8141659 by 105 = 3 X 5 X 7. 

5. 947043 by 385 = 5 x 1 X 11. 

6. 4104967 by 1155 = 11 x 1 X 5 x 3. 

1. 11874607 by 7560 = 8x7x9x5x3. 

93. When the divisor is 10, 100, 1000, &o. 

1. Divide 8278 by 1000 s 10 X 10 x 10 

ANAiiYSis.— We divide 8278 by 10, by 
nmply catting off 8, giving 827 tencf, and opoutioii. 

8 nnits remainder. We again divide by 10^32718 
10, by catting off the 7, giving 83 hun- — 

dieda^ «Qd*7 tens remainder. We again 10 )J^ . 8 rem. 
divide by 10, by cutting off the 2, giving 10 ) 3|2 . , 7 renu 
a quotient of 3 thousands, and 2 hundreds » a ,^j«, 

remainder. The quotient then is 3, and a 
remainder of 2 hundreds, 7 tens, and 8 ^T^'^'Uf ^^s» 

unita» or 278 : hence, 

Ct£t off from the Hght of the dividend as many figures 
as there are ciphers' in the divisor^ considering the figures 
at the leftj the quotient^ and those at the rights the remainder 

94. When any divisor contains significant figures, with one or 
more ciphen at the xighl hand. 

OPIBAIIOIL 

1. Divide 875896 by 32000. - 32|000) 875|896 (27 

ANiXTSBS.— The divisor 82000 = 82 X 5L. 

1000. Dividing by 1000, gives a quotient • 235 

875, and 896 remainder. Then dividing 224 

by 82, gives a quotient 27, and 11 remain- TlRQA rptn 

der, which gives the result, 27Jim: ^^^ ' 

hence, Ans. 21^^^. 



86 CONTRACTIONS. 

Cut off, by a line, the ciphers from the right of the divisor, 
and an equal number of figures from the right of the divi- 
dend: divide t/ie remaining figures of the dividend by the 
remaining figures of the divisor, and to the remainder, if any, 
annex the figures cut off from the dividend, and the restdl 
will form the true remainder. 

Examples. 
Divide the following numbers : 



1. 19T2654 hj 420000. 

2. 1162000 by 12000. 
8. t3199006 by 801400. 



4. 11428729800 by T2000. 
6. 36981400 by 146000. 
6. 141614398 by 68000. 



95. When the divisor contaiiiB a firaotion. 

1.^ Divide 856 by 4f 

AiTALYSiB. — There are 5 fifthfl in 1; opsbatioh. 

hence^ in 4 there are 20 fifths; therefore, 8 ) 4 2 8 

44 = 21 fifths. In the dividend 856, there >. \ ^ a a a o 

- ^ ^*, .. - ., . i)i4ao . 2 rem. 
are £r times as many fifths as nnits 1 ; that 

is, 4280 fifths ; therefore, the quotient is 2 3.5 rem. 

4280 divided by 21, equal 203^. Hence, ^^^^ 203H-. 

when the divisor contains a fraction. 

Reduce the divisor and dividend to the JracUonal unit 
of the divisor^ and then divide as in integral numbers* 

Examples. 
Find the quotients in the following examples : 



1. 3245 -i- 1^. 

2. 4T804 -r- 15^. 

3. 870631 ~ 14f 

4. 37214 -V- 51|. 



6. 8131TH- 9f 

6. 87906 i-12f 

7. 95675 -f-15f 

8. 71096 -v-17f 



} 



92. How do you find the true remainder? 

93. How do you divide when the divisor is 10, 100, &c. 

94. How do you divide when the divisor contains i^gnificant fignrei, 
with dphers at the right? 

95. How. do yon divide when the divisor contains a fraction? 



PRACTICE. 



87 



Applications* 

96. IMvlsipn ban three applicatioiui. 

1. Given tlie number of things and their cost, to find the price at 
thing. 

2. GKven the cost of a number of thingB, and the price of one thing. 
to find the number of things. 

8. To divide any number of things, into a given number of equal 
parts. 

Rules. 

I. Divide the number denoting the cost by the number of 
things : tJie quotient will be the price of one : 

II. Divide the number denoting th€ cost by the price of 
one: the quotient will be the number of things: 

IIL Divide the number denoting the things by the number 
of parts into which they are to be divided: the quotient will 
be the number in each part. 



PRACTICE. 

97* Practice is an easy and short method of applying the 
roles of arithmetic to questions which occur in trade and 
business. 

98. An Aliquot ^art of a number is any exact divisor 
of it, whether integral or fractional. Thus, 3 months is an 
aliquot part of a year, being one-fourth of it, and 12^ cents is 
an aliquot part of 1 dollar, being one-eighth of it: 



Aliquot Farts of a Dollar. 



$1 

^ of a dollar 

^ of a dollar 

^ of a dollar 

^ of a dollar 



= 100 cents. 

= 50 cents. 

= 33|^ cents. 

= 25 cents. 

= 20 cents. 



1^ of a dollar =12^ cents. 

^Q of a dollar = 10 cents, 

^y of a dollar = 6J cents. 

^ of a dollar =? 5 cents, 

of a cent = 5 mills. 



i 



96. How many applications has diviaon? What are they! Give 
the rules. 
— 97. What is Praetlce?--98. What is an aliquot part of a numbwtr 
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PBA.CriCK. 



y 


Aliquot ParU of a Found. 


£1 = 


20 shillings. 


^ of a ponnd — 4 shillings. 


^ of ft pound = 


10 shillings. 


^ of a ponnd — 3s. 4d. 


1^ of a pound = 


68. 8d. 


1^ of a ponnd = 2s. 6d. 


}■ of ft poond = 


5 shillings. 


1^ of a ponnd = Is. 8d. 




Aliquot Parti of a Tear. 


1 year = 


: 12 months. 


1^ of a year = 3 months. 


^ of a year = 


: 6 months. 


1^ of a year = 2 months. 


1^ of a year = 


: 4 months. 


^ of a year = 1 month. 




AUqaot Parts of a Month. 


^ of a month 


*= 16 days. 


^ of a month = 6 days. 


1^ of a month 


= 10 days. 


^ of a month = 5 days. 


^ of a month 


= 1J days. 


^ of a month = 3 days. 



1. What is the cost of 316 yards of cloth, at |1 15 a yard J 
AKALYsm. — ^At (1 per yard. 



1 


1 


50 


* 


25 


i 



1316 = cost at $1 per yard. 
188 = cost at 50 cts. " 
94 = cost at 25 " 



$658 = cost at $1.75 



« 



II 



876 yardbs cost $376. Separat- 
ing 75 cents ihto 50 cents, an 
aliquot part of one dollar, and 
25 cents, an aliquot part of 50 
cents, we take one-half of $376, 
and obtain $188, the cost of 

376 yards at 50 cents per yard. Since 25 cents is cme-half of 50 cents, 
we take | of $188, and thus obtain $94^ the cost at 25 cents per yard. 
The sum $658 gives the cost at $1.75 per yard. 

2. What is the cost of 196 yards of cotton, at 9d. per yard ? 



Ahai^teis.— 9d. = 6d. -f 3d. 
The cost of 196 yards at ls.= 
196s. Since 6d.=}s., the cost 
at 6d. = } of 1966. = 98s. The 
cost at 3d.^} as much as at 
6d.; } of 98b. = 49s. The cost 
at 9d. := the. sum = 147s. = 
£7 7a 



196s. =s cost at Is. per yarcL 



1 1 

6 i 
3 i 
20 ) 147s. = cost at 9d. 

£^ 7s., entire cost. 



98s. =r cost at 6d. 
498. = cost at 3d. 



It 

u 
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V 

Examples. 

1. Wbat is the cost of 425 yards of calico, at Is. 6(L per yard ? 

2. What is the cost of 4t5 yd, of tape, at Id. Ifar. per yard ? 

3. What is the cost of 354 yards of cord, at 1^ per yard ? 

4. At 12^ cents = $|- a yard, what will be the cost of 4766 
t ards of bleached shirting ? 

5. At 2s. 6d. = i£^ per pair, what will be the cost of 3754 
pairs of gloves f 

6. If wheat is 3s. 6d. a bushel, what wiU be the cost of 5320 
bushels f 

7. If broadcloth costs £X 7s. a yard, what will be the cost 
of 435 yards f 

8. If linen is 2s. 6d. == 2}s. a yard, what will be the cost 
of 660 yards? 

9. What will be the cost of 40 lb. of soap, if 1 pound costs 
6-J cents? 

10. What will be the cost of 148 yards of cloth, at |3.75 
a yard? 

11. If one bushel of apples cost 62^ cents, what will be the 
cost of 876 bushels? 

12. What will be the cost of 1000 quills, if every 5 quills 
cost \\ cents ? 

13. If 1 yard of extra-fiuperfine cloth costs $9.50, what will 
be the cost of 86 yd. 2qr.? 

14. What will 6 J yards of cloth cost, at $3.75 a yard? 

15. What will 8f boxes of lemons cost, at 17.25 a box? 

16. What will 15J pieces of calico cost, at $20.75 a piece? 

17. If one ton of iron costs $124, what will 1)6 the cost of 
3 T. 15 cwt. 2 qr. 15 lb. ? 

18. What will be the cost 'of 860 bushels of potatoes, at 
3s. 6d. a bushel, English Currency? 



1 



90 LONGITUDK AND TIMS. 



LONGITUDE AND TIME. 

99. The eqaator of the earth is diyided into 360 eqnal parts^ 
jfhich are called degrees of longitude, 

100. The sun apparently goes round the earth once m 24 
ioars. This time is called a day. 

Hence, in 24 hours, the sun apparently passes oyer 360^ Oi 
longitude ; and in 1 hour, oyer 360® -^ 24 = 15®. 

Since the sun, in passing oyer 15° of longitude, requires 1 
hour, or 60 minutes of time, in 1 minute he will pass oyer 
15 -J- 60 = 15' of longitude ; and in 1 second of time, he will 
pass oyer 15' -j- 60 = 15" of longitude : Therefore, 

15® of longitude require 1 hour of tune. 
15' " " 1 minute of time. 

15" " " 1 second of time. 

Hence, 

' \, If the longititdey ea^eased in degrees^ miniUes^ cmd 
seconds^ be divided Jy 15 = 8x6, the quotient will be hourSj 
minutes, and seconds of time. 

II. If time, expressed in hours, minutes, and seconds, be 
multiplied by \b = ^xb,the product will be degrees, minutes, 
and seconds of longitude. 

Ezamples. 

1. Reduce 45® 31' 45" of longitude to time. 

5 )45*^ 81' 45 " 
Analysis. — ^We divide hy 15, as in com- „v ^ ^- ^- 

pound numbers ; giving us 3 hr. 2 m. 7 sec. 3)_9_06_^ 

3 hi", 2 m. 7 sec. 

99. How is the equator of the earth divided^ 
100. How long is the sun in apparently going round the earth? 
What is this time called? How many degrees of longitude does the 
sun pass over in a day? How much in 1 hour? How much in 1 
minute? How much in 1 second? How is longitude reduced to time? 
How is time reduced to longitude ? 
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a 

2. Reduce 8 hr. 16 m. 40 sec. of time, to longitude. 

Analtbis. — We multiply the seconds, operation. 

minutes, and honrs, eaeh bj 15, carry- 8hr. 16 m. 40j3ec. 

ing from one to the other as in the 15 

multiplication of compound numbers. 124° 10' 00" 

3. If the difference of time between two places be 42 m. 
16 sec, what is the difference of longitude? 

4. What is the difference of longitude between two places, 
if the difference of time is 2 hr. 20 m. 44 sec. 7 

5. When it is 12 m. at New York, it is llhr. 6 m. 28 sec. at 
Cincinnati : what is their difference of longitude ? 

101. Which place has the earlier time. 

When the sun is on the meridian of any place, it is 12 
o'clock, or noon, at that place. And since the sun apparently 
goes from east to west, it will be past noon for all places at 
the east, and before noon for all places at the west. 

If, then, we find the difference of time between two places, 
and know the exact time at one of them, the corresponding time 
at the other will be found by adding the difference, if that other 
be east, or by subtracting it, if west, 

102. Snowing the longitude of two places, and the time at 
one place, to find the corresponding time of the other. 

1. The longitude of Albany is T3° 42' west; and that of Buf- 
falo *IS° 55' west: what is the time at Buffalo when it is 10 
o'clock A. M. at Albany ? 

Analysis. — ^The difference of longi- 
tude is found by subtraction^ and is 
5° 13'. This difference is changed into 
the time 20 m. 52 sec, by dividing by 
15. Since Buffalo is west of Albany, 
this difference must be subtracted from 
10 hr., the time at Albany, and the 
remainder shows the time at Buf&lo 
to be 9 hr. 89 m. 8 sec. Qhr^Sm, %^^. 



OPERATION. 


78° 


55' 




13 


42 




15) 5° 


13' 


diff. long. 


iff. time. 


20: 


m. 52 sec« 


10 hr. 


Oi 


oa. sec. 




25. 


52 



<^ 



92 LONGITUDB AND TIUE. 

Hence the following 

Riile. — I. Reduce the difference of longitude to time: 

II. Add the result to the given limey when the place at which 
the time is reqxiired lies east, and subtract it^ when west. 

Note. — If the longitudes are both east or both wetst, the difference 
of longitude is foond by subtraction. If one is east and the other 
west, the difference of longitude is expressed by the sum. 

Examples. 

1. The longitude of New York is T4° 1' west, and that of 
Springfield, Illinois, 89° 33' west : what would be the time at ' 
New York when it is 12 k. at Springfield 7 

2. The longitude of Philadelphia is 75° 10' west, and that of ,^ 
New York 74° 1' west : what is the time at Philadelphia, when 
it is 3 o'clock p. h. at New York ? 

3. Washington is in longitude 17° 2' west; New Orleans in 
89° 2' west. When it is 9 o'clock a. u, at Washington, what is 
the time at New Orleans 7 

4. The difference of longitude between St. Louis and New 
York is 15° 35'. In travelling from New York to St. Louis, 
will a watch, keeping accurate time, be fast or slow at St. Louis, 
and how mucfi 7 

103. The time at each of two places, and the longitude of 
one, being known, to determine the longitude of. the other. 

. 1. New York is in longitude T4° 1' west. In what longitude 
is that place whose time is 10 o'clock a. m., when it is 2 o'clock 
p. M. at New York 7 

101. What is the time, at any plac^, when the sun is on the me- 
ridian? How will the time then be for any place at the east? How 
will it bo for anj place at the west ? If you have the difference of 
time of two places, and know the time at one of them, how do you 
find the time, at the other when it is east? When it is west? 

102. Knowing the longitude of two places, and the time at one, how 
do you find the corresponding time at the other? 

103. If the time at each of the places be known, and the longitude 
of one, how do you find the longitude of the other ? 
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Analysis. — The difference of time opkbation. 

is 4 iir., equal to 60°, which is the dif- 14 ijr. q m. time at N. f. 

ference of longitude. Since the time 10 "at place, 

at New York is later in the day than "~ T 
thai of the required place, New York , ^ 

must be east of that place, and the 

longitude is found by adding 60** to 60° 0' = diffi of long. 

7 1° 1 which gives 134° 1' west,— the '^^ ^ 

required longitude. Hence we have 134° 1' 
the following 

Rule. — I. Reduce the difference of time to difference of 
lofigitude : 

II. Add the result to the given longitude, when the place at 
which the longitude is required has the earlier time, and sub- 
tract when it has the later time. 

Examples. 

1. Philadelphia is in longitude 75° 10' west. In what longi- r 
tude is a vessel, whose chronometer indicates 11 hr. 30 m., a. m., 
Philadelphia time, when it is 2 hr. 15 min., p. m., on board the 
vessel ? 

2. The longitude of St. Louis is 90° 15' west. A person at 
that place observed an eclipse of the moon at 10 hr. 40 m., p. m. ; - 
another person, in a neighboring State, observed the same eclipse ■ 

i 22 m. 12 sec. earlier : what was the longitude of the latter place, 
and the time of observation ? 

3. Oxford, in England, is in longitude 1° 15' 22" west. What 
is the longitude of that place, whose local time is 9 o'clock p. m., ' 
when the time at Oxford, as shown by an accurate chronome- 
ter, is lOJ o'clock, ?. m. ? 

4. In going from London, whose longitude is 0, to Oregon 
City, an accurate timekeeper was found to have gained 8 hours 
In what longitude is Oregon City? 

6. A captain observed an eclipse of the moon at 1 1 hr. 18 m. 
15 sec, p. M., which was seen at Greenwich, according to the \ 
Nautical Almanac, at 12 hr. 50 m. 19 sec, p. m. In what longi- 
tude was the vessel? 



\ 
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Applications in the Fundamental Rules. 

1. What will it cost to build a wall 96 rods long, at $I.33| 
-a; rod ? 

2. A farmer wishes to put 1066 bnsh. 2pk. of potatoes into 
^^74 barrels: what quantity must he put into each barrel? 

3. How^many barrels of apples, each containing 2-J bushels, 
can I buy for $36, at 45 cents a bushel? 

4. The quotient arising from a certain division is 1236 ; the 
divisor is 375, and the remainder 184 : what is the dividend ? 

5. The Croton Water Works of New York are capable of 
discharging 60p0(^000 gallons of water every 24 hours : what 
is the average amount per minute? 

6. The population of the United States in 1850 was 2^19l;876. 
It is estimated that one person in every 400, dies annually from 
intemperance : how many deaths may be attributed annually to 
this cause in the United States ? 

7. If a quantity of provisions lasted 25 men 2 mo. 3 wk. 6 da., 
how long would it have lasted 10 men? 

8. If a man's salary is $1200 a year, and his expenses are 
$640, how many years will be requu'ed to save $6720? 

9. How long will it take to count 20 millions, at the rate of 
80 per minute? 

10. If 3160 barrels of pork cost $47400, how many barrels 
can be bought for $11475? 

11. What will be the cost of 6 firkins of butter, each con- 
taining 96 pounds, at 12^ cents a pound? 

12. What will 1000 quills cost, at ^ cent apiece? 

13. What will be the cost of 85^ yards of cloth, at $9J a 
yard ? 

14. What will be the cost of 1 hhd, 2 gal. 3 qt. bf brandy, 
at 56 J cents a quart? 
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15. What will be the cost of 196 yards of cotton goods, at 
Is. 6d. per yard ? 

16. At 2s. 8d. per bushel, what will 1246 bushels of oats 
cost? 

17. If 112 lb. of cheese cost £2 16s., what is that per pound 7 

18. What will be the cost of 1426 pounds of hay, at 19.75 
per ton? 

19. How much must I pay for the transportation of 3840 
pounds of iron, from Albany to Buffalo, at $4.50. per ton? 

20. Bought 124 bbl. of potatoes, each co&taining 2^ bush., 
at 33^ cents a bushel : what was the cost ? 

21. There are three numbers, whose continued product is 
16200 ; one of the numbers is 25 ; another, 18 : what is the 
third number? 

22. If Lpwt of gold is worth 92 cents, what would be the 
weight of $10059.28 in gold? 

S3. A man sold his house and lot for $4200, and took his 
pay iu rsukoad stock, at 84 dollars a share : how many shares 
did he receive? ^ 

24. A person bought 640 acres of land, at 15 dollars an acre. 
He afterwards sold 160 acres, at 20 dollars an acre ; 240 acres, 
at 18 dollars an acre; and for the remainder he received $4560. 
What was his entire gain, and what did he receive per acre on 
the last sale? 

25. A piece of ground, 60 feet long and 48 feet wide, is in- 
closed by a wall 12 feet high, and 2^ feet thick : how many 
cubic feet in the wall? 

26. What will be the cost of transportation from Montreal 
^ Boston of 325,640 feet of lumber, at $2.37^ per thousand? 

27. Bought 684 pounds of hay, at $12.40 a ton : what did it 
cost me? 

28. At $2.12^ a hundred, what will 786 feet of lumte: <5.^%\»1 
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29. How many sblngles wOl it reqnire to corer the roof of n 
bnilding 40 feet long and 26 feet wide, with rafters 16 feet long, 
allowing one shingle to eover 24 square ioehes? 

30. If 14 lb. 8 oz. 12 pwt 3 gr. of silver be made into 9 tea- 
pots of equal weight, what wiU be the weight of eaeh ? 

31. A man bought 320 barrels of floor for $2688 : at wha 
rate most he sell it to gain $1.60 on each barrel? 

32. A farmer has a granary contaiaing 449 bosh. 1 pk. 2 qt. 
of wheat ; he wishes to pnt it into 182 bags : how much must 
he put into eaeh bag? 

33. A trader bought 150 barrels of flour, for which he paid 
$4875 ; he sold the same for lt.25 a barrel : what was his 
profit on each barrel? 

34. How many sheep, at $1.62^ a head, can be bof^ht for 
1169? 

35. How many canisters, each holdmg 31bw 10 oz., can be 
filled from a chest of tea containing 58 IK ? • 

36. In 26 hogsheads the leakage has reduced the whole 
amount to 1358 gal. 2qt.; if an equal quantity has leaked out 
of each hogshead, how much still remains in each ? 

31. A man bought a piece of land for $34'{&.25, and sold it 
for $3801.65, by which transaction he made $3.40 an acre: 
how many acres were there? 

38. The whole amount of gold produced in Califorma in the 
year 1855, was as follows t $4331S281, sent to the Atlantic 
States; $6500000, sent directly to England; and $8500000 
retained in the country. In 1854, the total product of gold in 
California Was $57*715000 : how much more was produced in 
1855 than in 1854 ? 

39. If the forward wheels of a carriage, are 12 feet in circum- 
ference, and the hind wheels, 16 feet 6 inches, how many more 
times will the forward wheels turn round than the hind wheels, 
in mmuBg a distance of 264 miles? 
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40. If a certain township is 9 miles long, and 4^ miles wide, 
how many farms of 192 acres each does it contain? 

41. The total number of land warrants issued daring the 
year ending September 30, 1855, was 3433t, embracing 4093850 
acres of l^d : wbat was the average number of acres to each 
warrant ? 

42. The longitude of Philadelphia is 15^ 10', and that of 
New Orleans 89° 2', both west : when it is 12 m. at Philadel* 
phia, what is the time at New Orleans? 

43. The sun passes the meridian at 12 m., the moon at 8 hr. 
30m. P.M.: what is the difference in longitude between the sun 
and moon? 

44. Two persojis, A and B, obserred an eclipse of the moon ; 
A observed its commencement at 9hr. 42m. p.m.; B was in 
longitude *IZ° 20', and observed its commencement 23 minutes 
earlier than A : what was A's longitude, and B's time of ob- 
servation ? 

45. If in 11 piles of wood there are 120 cords 7 cord feet 
5 cubic feet, how much is there in each pile? 

46. If 16cwt. 2qr. 111b. 10 oz. of flour, be put into nine 
barrels, how much will each barrel contain? 

47. A miller bought a quantity of wheat for 1625.40, which 
he floured and put into barrels at an expense of $110.12^ : what 
profit did he make by selling it for $900? 

48. America was discovered October 11, 1492 : how long to 
the commencement of the Revolution, April 19, 1775 ? 

49. From a hogshead of wine, a merchant draws 18 bottl(?s, 
each containing 1 pt. 3 gi. ; he then fills three 6-gallon demijohns, 
and 4 dozen bottles, each containing 2 qt. 1 pt. 3 gi. : how much 
remained in the cask? 

60. In 753689 yards, how many degrees and statute miles? 

51. In 189 m. 3 fur. 6 rd. 1 ft., how many feet? 

5 
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52: If 24 men can build 768 rods of wall in 1 day, how many 
rods can 48 men build in 9 days 7 

58. A certain number increased by 1764, and the sum multi- 
plied by 209, gives the prodact of 7,91^576 : what is the number? 

54. If a man travels 146 mi. 7 fur. 14 rd. 14 ft. i|i 5 days, 
how much is that for each one half-day? 

65. If 325 acres of land costs $17712.50, how many acres 
can be bought for $545 ? 

56. A merchant having $324, wishes to purchase an equal 
number of yardsL of two kinds of cloth ; one kind was worth 
4 dollars a yard, the other was worth 5 dollars a yard : how 
many yards of each can he buy? 

57. From one-fourth of a piece of cloth, containing 68 yd. 
3 qr., a tailor cut 5 suits of clothes : how much did each suit 
contain ? 

58. A manufacturer having £5 10s., distributed it among his 
laborers, giving every man 18d., every woman 12d., and every 
boy lOd. ; the number of men, women, and boys was equal : 
what was the number of each? 

59. It is estimated that 1 out of every 1585 persons in Great 
Britain is deaf and dumb. The population, according to the 
census of 1851, was 20936468 : how many deaf and dumb per- 
sons were there in the entire population? 

. 60. A grocer^ in packing 6 dozen dozen eggs, broke half a 
dozen dozen, and sold the remainder for 1^ cents a piece : how 
much did he receive for the eggs? 

61. How much time will a man save in 50 years, beginning 
with a leap year, by rising 45 minutes earlier each day? 

62. During the year 1855, there were shipped to Great Britain 
from the United States, 408434 barrels of flour ; 2550092 bushels 
of wheat ; 1048540 bushels of com. Supposing the flour to have 
sold for $10.25 a barrel, the wheat for $2.12^ a bushel, and the 
norn for $0.94 a bushel,, what was the value of the whole ? 
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63. Riciiard Roe was bom at 6 oVlock, a. m., Jane 24th. 
1832 : wliat was his age at 3 o'clock, p. m., oq the 10th day of 
January, 1858 ? 

64. A man dying without making a will, left a widow and 4 
children. The law provides, in such cases, that the widow sliall^ 
receive one-third of the personal property, aod that the remainder 
shall be equally divided among the children. The estate was 
valned as follows : Stocks worth $5000 ; 5 horses, at $85 each ; 
a yoke of oxen, at $110 ; 25 cows, at $22 each ; 150 she^, at 
$2 each ; some lumber, at $45 ; farming utensils, at $174 ; house- 
hold furniture, at $450 ; grain and hay, at $380 : what was the 
share ot the widow and each child f 

65. How many shingles will it take to cover the two sides 
of the roof of a buildmg, 55 feet long, with rafters i6J feet in 
length, allowing each shingle to be 15 inches long and 4 inches 
wide, and to lay one-third to the weather? 

66. The longitude of St. Petersburgh is 30° 45' east, and that 
of Washington *l*l^ 2' west: what is the difference of longitude 
between the two places ; and what ft the time at St. Petersburgh 
when it is 6 o'clock a. m. at Washington T 

61. A vessel sails from New York to Liverpool. After a 
number of days, the captain, by taking an observation of the 
sun, finds that his chronometer, which gives New York time, 
differs 1 hn 44 m. from the time, at the place of observation. If 
his chronometer shows the time to be 3 hr. 12 dl, p, ic., what is 
the time at the place of observation, and how far is the vessel 
east of New York f 

68. A cistern containing 960 gallons, has two pipes ] 45 gal- 
ons run in every hour by one pipe, and 25 gallons run out by 

^he other : how long a time will be required to fill the cistern ? 

69. The whole number of gallons of rum manufactured in 
the United States in 1850, was 6500500 : if valued at 50 cents 
a gallon, how many school-houses . could be built, worth $150 
eaeh, with the proceeds f 
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70. A speculator sold 840 bushels of wheat for $2180, which 
was $500 more than he gave for it : What cKd it cost him a 
bushel ? 

71. A farmer sold a grocer 30 bushels of potatoes, at 37^ 
cents a bushel, for. which he received 6 gallons of molasses, at 
45 cents a gallon ; 60 pounds of mackerel, at 6^ cents a pound f 
and the remainder in sugar, at 10 cents a pound: how manj 
pounds of sugar did he receive ? 

72. If a man travels 12 mi. 3 fur. 20 rd. in one day, how long 
will it take him to travel 174 mi. 1 fur. at the same rate ? 

73. If a man sells 2 bar. 12 gal. 2 qt. of beer in one week, 
how much will he sell in 12 weeks? 

74. A liquor merchant had 550 pint bottles, 400 quart bottles, 
3^ two-quart bottles, 375 three-quart bottles, and 150 jugs hold- 
ing a gallon each : how many barrels of wine will fill them ? 

75. How many yards of carpeting, one yard wide, will it take 
to cover the floors of two parlors, each 18 feet l^ng and 1& feet 
wide ; and what will it cost, at $1.33^ a yard 7 

76. How many rolls of wall-paper, each 10 yards long and 2 
feet wide, will it take to cover the sides of a room 22 feet long, 
16 feet wide, and 9 feet high 7 

77. Two persons are 1 mi. 4 fur. 20 rd. apart, and are travel- 
ling the same way. The hindmost gains upon the foremost 5 rods 
in travelling 25 rods : how far must he travel to overtake him ? 

T8. A man sold 500 bushels of wheat at $1.75 a bushel, and 
took his pay in sugar at 5 cents a pound. He afterwards sold 
one-Half of the sugar: what quantity had he left? 

79. A man bought 7 barrels of sugar, at $12.87^ a barrel ; 
he kept two barrels for his own use, and sold the remainder for 
what the whole cost him : what did he receive per barrel ? 

80. A flour merchant bought a quantity of flour for $18T50, 
and sold the same for $26250, by which he gained $3 a barrel : 
how manj barrels were there 7 



% 
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81. Three men rented a farm, and raised 964bash< 2pk. 4qt. 
of gram, wMch was to ]^ difided in proportion to the rent 
paid by each. The first was to have one-half the whole ; the 
second, one-third the remainder ; and. the third what was left ; 
how much did each hare 7 

82. A vessel, in longitude 'TO'* 26' east, sails 105** 30' 66" west 
then 46° 60' east, then 10° 5' 40" west, then 39° 11' 36" east: 
jol what longitude is she then, and how many days will it take ) 
her to sail to longitude *IV west, if she sails 3* 20' each day? 

88. A privateer took^a prize worth $25000, which was divided 
into 125 shares, of wMch the captain took 12 shares ; 2 lieuten- 
ants, each 5 shares ; 6 midshipmen, each 3 shares ; and the re- 
mainder was divided equally among 85 seamen: how much did 
each receive? 

84. If the lox^tude of Boston. is 71° 4', and a gentleman, 
m travelling from Boston to Chicago, finds that his watch is 

} 1 hr. 5 m. 44 sec. too fast by the time of the latter place : what 
is the longitude of Chicago, provided his watch has kept accurate 
time ? , 

85. What time would it be in Boston if it was 8hr. 27 m. 
30 sec, A. M., in Chicago ? 

86. What time would it be at Chicago if it was 12 if, at 

Boston? 

87« Two places lie exactly east and west of .each other, and 
by observation it is found that the sun comes to the meridian 
of the latter place 1 hour and 16 minutes after the former : how 
far apart are they in minutes and degrees of longitude ? 

88. In 12 bales of cloth, each bale containing 16 pieces; and 
each piece containing 20 ells English, how many yards? 

89. A speculator gave $8908 for a certain number of barrels 
of flour, and sold a part of it for $2618, at IT a baiTel, and 
by so doing lost $2| on each barrel : for how much must he sell 
the remainder, to gain $1060 on the whole? 
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90. How many eagles can be made from 24 lb. 4 oz. 6 pwt. 
18 gr. .of gold, making no allowance for waste, if each eagle 
weighs 11 pwt. 9gr. f 

91. A man paid 13284.82 for some wheat. He sold T40 
bashels at 2 dollars a bushel ; the remainder stood him in $1.42 
a boshel : how manj bushels did he purchase 7 

92. A man sold 105 A. 2 B. 20 P. of land for as many dollars 
as there were perches of land, payable in instalments, at the rate 
of 1 dollar an hour. If the contract was closed at 12 o'clock, v., 
April 1st, 1856, what length of time will be allowed tiie par- 
chaser "to pay the debt, reckoning 365 days 6 hoocs to the 
year? 

93. The snm of 2 numbers is 98, and their diiFerence is 46 : 
what are the numbers? 

94. A farmer paid 176 dollars more for a horse than for a 
cow ; he paid $190 for both : what was the ralue of each f 

95. How many days intervene between March 5th and August 
21st, both days inclusiye? 

96. A merchant buys 870 barrels of flour, at 19.50 a barrel 
He finds one-half of it injured, and is willing to lose one- 
quarter on the yalue of that part : how much loss was that 
on each half barrel? 

97. Three merchants, A, B, and C, are engaged together in 
business, and gain in one year $24612. This amount is to be 
equally divided amoo^ them, after paying A $675, and B $812, 
for extra services. How much did each receive? 

98. Four merchants are in partnership. Their apparent profits 
during the year amount to $56895 ; but they have expended for 
clerk hire, $6750 ; for rent, $3500 ; for insurance, $156 ; and for 
incidental expenses, $364. The first is to have $250 for extra 
services ; the second, $175 for travelling expenses ; and the third, 
$95 for various artiqles famished by him to the concern. What 
was the share of profit of each, after paying these expenses ? 
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PROPERTIES OF NUMBERS. 

Exact Divisors— Prima Numbers. 

104. An Exact Divisor of a number, is anj number, except 1 
and the number itself, that will divide it without a remainder. 

105. One Nukbes is diumble bj another, when the remainder 
is 0. 

106. An Odd Number is one not divisible by 2. 

107. An Even Number is one divisible by 2. 

108. A Prime Number is one which has no exact divisor. 

1, 2, 3, 5, 7, 11, 13, 17, 19, 23, Ac, 
are prime numbers. 

109. What numbers are escact divisors. 

1. Any Factor of a composite number is an exact divisor 
of the number. 

2. Three is an exact divisor of any number, the sum of whose 
digits is divisible by 3. 

3. Four is an exact divisor ^of a number when it will exactly 
divide the number expressed by the two right-hand digits. 

4. Five is an exact divisor of every number whose right-hand 
figure is or 5. 

5# Six is an exact divisor of any even number of which 3 is 
an exact divisor. 

104. Wtiat is an exact divisor? — 105. When is one number divisible 
by another? — 106. What is an odd number ^— 107. What is an even 
number? — 108. What is a prime number? 

109. — 1. Is a factor of a composite number an exact divisor? 

2. What numbers will 3 exactly divide? 3. -What numbers will 4 
exactly divide? 4. What numbers will 5 exactly divide? 5. What 
numbers will 6 exactly divide? 6. Wliat numbers will 9 exactly di- 
vide? 7. What numlx»r8 will 10 exactly divide? 
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6. Nine is ao exact divisor of any nnmber, the sum of whcMe 
digits is divisible by 9. 

7. Ten is an exact divisor of every number whose ngbt-hand 
figure is 0. 

110* To fiiid the prime &ctox8 of a compoiite Anmber. 

1. What are the prime factors of 18 7 

Analysis. — ^Every factor of a composite 18 = X 2 

number is an exact divisor. If any divisor 3 y 3 v 2 

is a composite number, resolve it again into 
factors, till each shall be prime: hence, 

Every, composite number is equal to the product of all its 
prime factoid : hencCf it is diuisible by each of them. 

Thus, 24==3X 8 = 3X2X4 = 3X2X2X2; 
and 60 = 6 X 12 = 5 X 2 X 6 = 6 X 2 X 3 X 2. 

2. What are the prime factors of the composite number 105? 

Analysis. — Three being an exact divisor, and a 3)105 

prime number, we divide by it, giving the quotient "M35~" 

85; then, 6 and 7 are prime divisors of the quo- "■ — 

tient : hence, 8, 5, and 7 are the prime factors of 105. 

Hence, to find the prime factors of any composite number, 

Rule .^^— Divide the given number by any prime number thai 
is an exact divisor : then divide the quotient by any other exact 
prime divisor, and so on, tUl a quotient is found which is a 
prime number: the several divisors and the last quotient will 
be the prime factors. 

Examples. 

1. What are the prime factors of 9? 10? 12 7 14? 16? 
18? 24? 27? 28? 

2. What are the prime factors of 30? 22? 32? 36? 38? 
40? 45? 49? 

^^ 110. What is the role for finding the prime factors of a compasite 
ntunberJ 
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3. What are the prime factors of 60 ? 66 ? 58 T Ml 64 ? 
66? 68? 10? 12? 

4. What are the prime factors of 16? 18? 80? 82? 84? 

86? 88? 90? 

5. What are the prime factors of 100? 102? 104? 216? 
960? 412? 160? 836? 

6. What are the prime factors of 105? 106? 108? 110? 
115? 116? 120? 125? 1125? 360? 

NoTB. — ^Ihe prime factors, when the numbers are small, may gen- 
erally be seen by inspection. The teacher can easily increase the num- 
ber of examples. 

111. To find the prime iiactors common to two or more com- 
posite numbers. 

1. What are the common prime factors of 90, 120, and 150 ? 

AsALYSiB. — It is plain that 3 is an exact 2 ^ 90 120 150 

divisor of all the numbers : hence, it is a ~ 

prime factor of them. Since 3 is an exact 3 ) 45 . . 60 . . 15 

divisor of the quotients, it is a prime factor 5) 15 • . 20 . . 25 

of them ; end since 5 will divide the second 3 4 5 
set of quotients, it is a prime fi&ctor. The 

quotients 8, 4, and 5 have no exact divisor; therefore, 2, 8, and 5 are 
all the common prime factors: hence. 

The common prime factors of two or more numbers, are 
the exact divisors common to them alL 

Exaxnples. 

1. What are the prime factors common to 150, 210, and 210 ? 

2. What are the prune factors common to 42, 126, and 168 ? 

3. What are the prime factors common to 105, 315, and 525 ? 

4. What are the prime factors common to 84, 126, and 210 ? 

5. What are the prime factors common to 168, 256, 410, 
and 820? 



— 111. What is the rule for finding the prime fiictors common to two 
or more composite numbers? 

5* 



100- CANCBIiLA'PIOir. 

CANCELLATION. 

112- Gakoellation is a method of shortening Arithmetical 
operations by omitting or cancelling common factors. 

1. Divide 36 by 18. First, 36 = 9x4; and 18 = 9 y 2. 

Analysis.— Thirty-six divided by 18 is equal operation. 

to 9X4 divided by 9X2: by eajiceUing, op 35 0x4 

striking out the 9's, we have 4 divided by 2, ig ~ ^x2 ^^ 
which is equal to 2. 

Note. — The figmes cancelled are slightly crossed. 

113. Principles — Operations — and Rule. 

The operations, in cancellation, depend on two principles : 

1. The cancelling of a factor,- in any number, is equivalent to divid- 
ing the number by that &ctoF. 

2. If the dividend and divisor be both divided by the same number, 
the quotient will not be changed. - 

1. Divide 56 by 32. 

Analysis. — ^Resdlve the dividend and _^ ^ ^ 

divisor into factors, and then cancel those =; Z = — = 14, 

which are common. d-i p X 4 4 

2. In 72 times 25, how many times 45? 

ANAiiYsm. — ^We see that' 9 is a £a;Gtor of 72 aud opsaATiOH. 

45. Divide by 9, and write the quotient 8 over 72, 8 5 

and the quotient 5 below 45. Again, 5 is a &ctor %f X t$ 

of 25 and 5. Divide 25 by 5, and write the quo- ^^ ^^ *"• 

tient 5 over 25. Dividing 5 by 5, reduces the di- ^ 
visor to 1: hence, the true quotient is 40. 

Rule. 

I. Resolve the dividend and divisor into their prime factors, 
or conceive them to he so resolved : 

II. Cancel the common factors, and then divide the product 



112. What is Cancellation? 

118. On what principles does the operation of cancellation dei>end? 
W22At IB the rule for the operation ? 
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of the remaining factors of the dividend by the product (f the 
remaining factors of the divisor. 

Notes. — 1. Since every factor is cancelled by diviHon, the quotient 1 
always takes t^ie place of the cancelled factor. 

2. If one of the numbers contains a factor equal to the product of 
two or liiore factors of the other, all such factors may be cancelled. 

8. If the product of two or more factors of the dividend is equal to 
the product of two or more factors of the divisor, such factors may be 
cancelled. 

Examples. 

1. What is the quotient of 2x4x8x13x7x16, divided by 
26x14x8? 

2. What is the quotient of 42x3x25x12, divided by 
28x4xl5x6T- 

3. What is the quotient of 125x60x24x42, divided by 
25xl20><36x6? 

4. How many times is 11x39x7x2 ^contamed in 44 X 
18x26x14? 

5. What is the quotient of 8 times 240 multiplied by 5 times 
114, divided by 24 times 67 multiplied by 6 times 15? 

6. What is the value of (22 + 8+16) x (18+10+21) divided 
by (9+5+7) X (15+8)? 

7. Divide (140 + 86 - 34) x (107 - 19) by (237 - 141) x 
(17+20-15)? 

8. Divide [12x5-2x9] x (42 + 30) by (5x8)x(2x9)x 
(10+17)? 

9. What is the quotient of 240x441x16 divided by 175 X . 
56 X 27 ? 

10. What is the quotient of 64 times 840 multiplied by 9 
times 124, divided by 32 times 560 multiplied by 4 times 31 ? 

11. How many dozen of eggs, worth 14 cents a dozen, must 
be given for 18 pounds of sugar, worth 7 cents a pound? 

12. A dairyman sold 5 cheeses, each weighing 40 pounds, at 
9 cents a pound : how many pounds of tea, worth 60 cents a 
pound, must he receive for the cheeses? 
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13. Bought 12 jaids of doth, at $1^4 a yard, and paid for 
it in potatoes at 48 cents a bushel : how many bnsheb of pota- 
toes will pay for the doth? 

'14. How many firkins of butter, eadi containing 56 pounds, at 
25 cents a pound, will pay for 4 barrels of sugar, each weighing 
175 pounds, at 8 cents a pound? 

15. A man bought 10 cords of wood, at 20 shillings a conl, 
and paid in labor at 12 shillings a day : how many days did 
he labor? 

' 16. How many pieces of doth, each ccmtaining 36 yards, at 
(3.50 a yard, must be given for 96 bands of flour, at $10.50 
a barrd? 

IT. A farmer exchanged 492 bushels of wheat, worth $1.84 
a bushel, for an equal number of bushels of barley, at 87 cents 
a bushel ; of com, at 60 cents a bushd ; and of oats, at 45 cents 
a bushel : how many bushels of each did he receiye ? 

18. How many barrels of flour, worth $7 a barrel, must be 
given for 250 bushels of oats, at 42 cents a bushd? 

19. If 48 acres of land produce 2484 bushels of com, how 
many bushels will 120 acres produce? 

20. A man worked 12 days, at 9 shillings a day, and re- 
cdved in payment wheat at 16 shillings a bushel : how many 
bushels did he recdve ? 

21. A grocer sold 6 hams, each wdghiug 14 pounds, at 10 
cents a pound, and recdved in payment apples, at 48 cents a 
t>ushd : how many bushels of apfdes did he receive ? 

22. How long will it take a man, travelling 36 miles a day, 
to go the same distance that another man travelled in 15 days, 
at the rate of 27 miles a day ? 

23. A man took four loads of apples to market, each load 
containing 12 barrds, and each barrd 3 bushds. He sold them 
at 45 cents a bushel, and received in payment a number of 
boxes of tea, each box containing 20 pounds, worth 72 cents 
« pound : how many boxes of tea did he receive ? 
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LEAST COMMON MULTIPLE. 

114. A Multiple of a number is any product of which the 
number^ is a factor ; hence, any multiple of a number is exactly 
divisible by the number itself. 

115. A Common Multiple of two or more numbers is any 
number which each will divide without a remainder. 

116. The Least Common Multiple of two or more numbers 
is the least number which they will separately divide without a 
remainder. 

117* Pxinciples — Operations — and Rule. 

1. Any divimble number, is divlfiible by any prime factor of the exact 
divisor. 

2. If a number has several exact divisors, it will be divisible by all 
their prime factors. 

3. Hence, the question of finding the least common multiple of sev 
eral nxmibers is reduced to finding a number which shall contain all 
their prime factors, and none oth&ra. 

1. What is the legist common multiple of 6, 12, and 18 ? 

Analysis. — ^Having placed the given num- operation. 

bers in a line, if we divide by 2, we find the 2 ) 6 . . 12 . . 18 

quotients 3, 6 and 9; hence, 2 is a prime q\ q g o 

fector of all the numbers. Dividing by 3, ^ '—^ 

1 9 • *i 

we find that 3 is a prime £EM^r of the quo- x . . ^ j- . u 

tients 3, 6, and 9 ; and hence, the quotients 2x3x2x3 = 36 

2 and 3 are prime factors of 12 and 18; 

therefore, the prime fiictors of all the numbers are 2, 3, 2 and 3 ; and 

their product, 36, is the least common multiple. 

114. What is a multiple of a number? — 115. "What is a common 
multiple of two or more numbers? — 116. What is the least common 
multiple of two or more numbers? 

117. What is the first principle on which the operation for finding 
the least common multiple depends ? What is the second ? What is 
the third ? Qive^ the rule for finding the least common, mv);};^^^^ 
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Rule. 

I. Place the numbers on the same line^ and divide by any 
PRIME ifiumJber that vnU exactly divide two or more^ of them, 
and set down, in a line below, the quotients and the undivided 
numbers : 

II. Then divide as before, untU there is vo prime number 
greater than 1 tfuU unit exactly divide any two of them : 

III. Then multiply together the divisors and the numbers of 

the lower line, and their produxit will be the least common 

multiple. 

Note. — If the numbers have no common prime £eu;tor, their product 
will be their least common multiple. 

Examples. 

1. What is the least common mnltlple of 4, 9, 10, 15, 18, 
20, 21? 

2. What is the least common multiple of 8, 9, 10, 12, 25, 
32, 75, 80? 

3. What IB the least common multiple of 1, 2, 3, 4, 5, 6, 
7, 9? 

4. What is the least common multiple of 9, 16, 42, 63, 21, 
14, 72? 

5. What' is the least common multiple of 7, 15, 21, 28, 35, 
100, 125? 

6. What is the least common multiple of 15, 16, 18, 20, 24, 
25, 27, 30? 

7. What is the least common multiple of 9, 18, 27, 36, 45, 54 ? 

8. What is the least common multiple of 4, 10, 14, 15, 21 ? 

9. What is the least common multiple of 7, 14, 16, 21, 24 ? 

^ 10. What is the least common multiple of 49, 14, 84, 168, 98 ? 

11. A can dig 9 rods of ditch in a day; B, 12 rods in a 
day; and C, 16 rods in a day: what is the smallest number 
of rods that would a£fbrd exact days of labor to each, working 
alone ? Id what time would each do the whole work ? 
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12. A bfecksmith employed 4 classes of workmen, at tl5, 
$16, 121, and $24 per month, for eacli man respectively, paying 
to each class the same amount of wages. Required the least 
amount that will pay either class for 1 month ; also^ the number 
of men in each class? 

13. A farmer has a number of bags containing 2 bushels 
each ; of barrels, containing 3 bushels each ; of boxes, containing 
7 bushels each ; and of hogsheads, containing 15 bushels «ach : 
what is the smallest quantity of wheat that would fill each an 
exact number of times, and how ^many times would that quan- 
tity fill each? 

14. Four persons start from the same point to travel round 
a cuxjuit of 300 miles in circumference. A goes 16 miles a day ; 
B, 20 miles ; C, 25 miles ; and D, 30 miles a day. How many 
days must they travel before they will all come together again at 
the same point, and how mauy times will each have gone round ? 

NoTK — ^Fi3%t find the number of days that it will take each to tiavel 
ruond the drcuil 

GREATEST COMMON DIVISOR. 

118. A Common Divisor of two or more numbers, is any 
number that will divide each of them without a remainder ; hence, 
it is always a common factor of the numbers. 

119. The Greatest Common Divisor of two or more numbers, 
Is the greatest number that will divide each of them without a 
remainder; hence, it is their greatest common factor. 

120. Two numbers are said to be prime to each other, -when 
they have no common divisor. 

Note.— Since 1 will dlyide every number, it is not reckoned amuog 
the common divisors. 



118. What is a common divisor ?— 119. What is the greatest com- 
mon divisor? 

120. Whan are two numbers said to be pri/rnA V> «Miv C!^«t\ 
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121. To find the greaXmst common divisor of two or mor» 
numbers, when the numbers are small. 

Since an exact divisor is a factor, the greatest commoD divi- 
sor of the given numbers will be their greatest common factor : 
hence, , , 

I. Resolve each number, into U» prime factors, and observe 
those which are common to all the numbers: 

II. Multiply the commxm factors together, and their product 
toiU be the greatest commx)n divisor. 

Examples. 

1. What is the greatest common divisor of 12 and 20? 
Analysis.— There are three prime &etors «»«.*«,r^» 

'^ OPK&ATI02I. 

in 12 ; viz., 2, 2, and 3 : there are three prime 

factors in 20 ; viz., 2, 2, and 5. The fectors 12 = 2x2x3. 

2 and 2 are common ; hence, 2x2 = 4i8 20 = 2x2x5. 

the greatest common divisor. 

2. What is the greatest common divisor of 18 and 36? 

3. What is the greatest common divisor of 12, 24, and 60 ? 

4. What is the greatest common divisor of 15, 50, and 40 ? 

5. What is the greatest common divisor of 24, 18, and 144 ? 

6. What is the greatest common divisor of 50, 100, and 80? 

7. What is the greatest common divisor of 56, 84, and 140? 

8. What is the greatest common divisor of 84, 154, and 210 ? 

122. To find the greatest common divisor, when the numbers 
are large. 

This method depends on the following principles: 
1. Any number which will exacUj divide 

■1 , . , - nXUSTRAllOH. 

wo numbers separately, will divide their dif- 30 — 8 — 22 
fsrence; else, noe should have a wTiole number 
equal to a fraction, which is impossible. 



-^21. How do you find tbe greatest common divisor, when the num- 
bers are small?— 123. On what principle does finding the greatest com- 
mon divisor depend ? Give the rule. 
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2. Any number that will exactly divide the diiference of two nnm 
bers, and one of them, will exactly divide the other : else, we should 
have a whole number equal to a fraction, which is impossible. 

3. Any number which will exactly divide another, will divide any 
multiple of that other ; because, the first dividend which is divisible, 

, ia a factor of the multiple. 

1. Let it be required to find the greatest common divisor of 
the numbers 216 and 408. 

Analysis. — ^The greatest common divi- 
sor cannot be greater than the least num- 216) 408 (1 
ber, 216. Now, as 216 wiU divide itself, ^ 

let us see if it will divide 408; for, if it 192) 216 (1 

will. It is the greatest common divisor. 192 

Making the diviMon, we find a quotient 1, aA\ i qo /o 

and a remainder, 192 ; hence, 216 is not a 192 

common divisor. 

The greatest common divisor of 216 and 408 will divide the remain- 
der 192 ; and if 192 wiU exactly divide 216, it will be the greatest com 
mon divisor. We find that }92 is contained in 216 once, and a remain- 
der 24. The greatest common divisor of 192 and 216 will divide the 
remainder 24 ; and if 24 will exactly divide 192, it will also divide 216, 
and consequently 408; now, 24 exactly divides 192, and hence is the 
greatest common divisor sought. 

Bnle. 

Divide the greater number by the less, and then divide the 
preceding divisor by the remainder^ and so on, till nx>thing re- 
mains : the last divisor vriU be the greatest common divisor. 

Principles from the Rule. 

1. If the last remainder is 1, the numbers are prime to each other. 

2. If, in the course of the operation, any one of the remainders is 
a prime number ^ and will not exactly divide the preceding difoisor, it 
is certain that there is no common divisor. 

3. To find the greatest common divisor of three or more numbers^ 
find the greatest common divisor of two of them, and then the divisor 
of this common divisor, aiid of tl;e third number, and se on. 
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Examples. 

1. What is the greatest common diyisor of 3328 and 4592? 

2. What is the greatest common divisor of 2205 and 4501 ? 

3. What is the greatest nmnbei that will divide 16082 and 
!5T40 7 

4. What is the greatest nmnber that will divide 620, 1116, 
and 1488 7 

5. What is the greatest common divisor of 5270, 5952, 5394, 
«nd 3038 7 

6. What is the greatest common divisor of 461 If, '7695, 6642, « 
•nd 8424 7 

T. A farmer has 315 bushels of com, and 810 bnsh^ of 
wheat ; he wishes to draw the com and wheat to market sepa- 
ratelj in the fewest number of equal loads : how many bushels 
must he draw at a load 7 

8. The Illinois Central Railroad Company have 15750 acres 
of land in one location, and 21T25 acres in another. They wish 
to divide the whole into lots of equal extent, containing the 
greatest number of acres that will give an exact division : how 
many acres will there be in eadi lot 7 

9. A man has a comer lot of land, 1044 feet long and 144 
feet wide. The adjacent sides are bounded by the highway, and . 
he wishes to build a board fence with the fewest panels of equal 
length : what must be the length of the panels 7 

10. A farmer has 231 bushels of barley, 369 bushels of oats, 
and 393 bushels of wheat, all. of which he wishes to put into 
the smallest number of bags of equal size, without mixing: 
how many bushels must each bag contain 7 

11. Three persons, A, B, aad C, agree to purchase a lot of 
63 cows at the same price per head, provided each man can thus 
invest his whole money. A has $286 ; B, $462 ; and C, $638 : 
bow man^ cows could each man purchase 7 
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123. An Integral, or whole nuwher^ k the unit 1, or a 
collection of such nnits. 

Note. — ^All integral nnmbera are formed by the oontlmial addiUoufl 
efl:a8»l + l = 2, 2 + 1 = 8, && 

124. A Unit is a single thing ; as, an apple, a chair, a hat, 
Ac. ; and is denoted by 1. 

If a nnit be divided into two equal parts, each part is 
called, (me-half, 

II a unit be divided into three equal parts, each part is 
called, one-third. 

If a unit be divided into four equal parts, each part is 
called, one-fourth. 

If a unit be divided into twelve equal parts, each part is 
called, one-twelfth; and if it be divided into any number of 
equal parts, yre have a like expression for each part. 

The parts are thus written : 



i 


is read, 


one-half. 


^ is read, one-seventh. 


J 


• • 


one-third. 


^ • • one-eighth. 


k 


• ' .• 


one-fourth. 


^ . .. one-tenth. 


i 


• • 


one-fifth. 


^ . .. one-fifteenth. 


i 


• t 


one-sixth. 


^ . . one-fiftieth. 



The I, is an entvre half; the |, an entire third; the \, an 
entire fourth ; and the same for each of the other equal parts ; 
hence, each equal part is an entire thing, and is called a fraO' 
tional unit, 

~~ 123. What is an integhd, or whole number? How are integral 
numbers formed? 

124. What is a unit? By what is it denoted ?'^What is each part 
called when the nnit 1 is divided into two equal parts? When it is 
divided into three? Into four? Into five? Into twelve? 
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125. The TJnit of a Fraction is the single thing that is 
divided into equal parts 

126. The Fractional Unit is one of the equal parts of the 
unit that is divided. 

127. A Fraction is a fractional unit, or a collection of 
such units. 

NoTB. — In every fraction, let the pupil distinguish carefollj between 
the unit of the fraeiian and the frcusHanal unit. The fiist is the wlu^ 
thing from which the fraction is derived ; the second, one of the equal 
parts into which that thing is divided. 

128. Every whole number, except 1, has a fractional unit 
corresponding to it: thus the numbers, 

2, 3, 4, 6, 6, T, 8, 9, 10, Ac, 

have, corresponding to them, the fractional units, 

h h i> h i h h h Ai &«• 

129. Bzpressing Fractions. 

Each fractional unit may, like the tmit 1, becOme the base 
;of a collection: thus, suppose it were required to express 2 of 
each of the fractional units, we should then vnrite 

} which is read 2 halves = ^ x 2. 

f ... 2 thirds = J x 2. 

J . . • • 2 fourths = J X 2. 

\ ... 2 fifths =Jx2. 

&C, &C., &C. 

If it were required to express 3 of each of the fractional 
units, we should write 

'f which is read 3 halves = ^ x 3. 

f . . . 3 thirds = J x 3. 

} . . . 3 fourths = J X 3. 

f . . . 3 fifths = J X 3. 

&C., &C., &c 
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Hence, if we suppose a second unit to be divided into tho 
same number of equal parts, such parts may be expressed in 
the same collection with the parts of the first : thus, 



f is read, 


3 halyes. 


i . . 


*l fourths. 


V . . 


16 fifths. 


V . . 


18 sixths. 


¥ . . 


25 sevenths. 



A whole number may be expressed fractionally by writing I 
below it for a denominator. Thus, 

3 may be written f and is read, 3 ones. 
5 • ... ^ ... 5 ones. 
6....f.».6 ones. 
8 . • • • -f • • • 8 ones. 

But 3 ones are equal to 3, 5 ones to 5, 6 ones to 6, and 
8 ones to 8 ; hence, the value of a number is not changed by 
placing 1 under it for a denominator: Hence, we see, 

1. That Fractions ore expressed by two numbers, one written above 
the other, with a line between them. 

2. That every fraction may be divided into two Victors, one of 
which is the fractional unit, and the other the number denoting how 
many times the fractional unit is taken. 

130. The Denominator is the number written below the line. 
It shows into how many equal parts the unit of the fraction 
is divided. * 



• — 125. What is the unit of a fraction ?— 126. What is the fractional 
unit ?— 127. What is a fraction ?— 128. What fractional unit corresponds 
to the whole number 5? What to 6? What to 14? 

129. May a fractional unit become the base of a collection ? How 
are fractions expressed? Into how many feu^rs may every fraction 
be divided? Wha* are they? 

130. What is the denominator of a fraction ? 
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131. The Numerator is the number written above the Ime. 
It shows how many fractional units are taken. 

132. The Terms of a fraction are the nmnerator and de- 
nominator taken together : hence, every fraction has two terms. 

] 33. The Yalue of a fraction is the quotient of the numer 
ator divided by the denominator. 

134. The Analysis of a fraction is the naming of its unit — 
its fractional unit — and the number of fractional units taken. 

135. Analysis of Fractions. 

How is the fraction § to be interpreted? 

1. The unit of the fraction is 1. 

2. The unit of the fraction \b divided into 8 equal parts ; hence, the 
fractional unit is one-Qightlu .... 

8. Seven fractional units are taken. In the fraction {, the base of 
the collection of fractional units is i, but it is not the prvma/ry base. 
For, I is (me^hth of the utiU 1 ; hence, the primary base of eveiy 
fraction is the unit 1. / 

The expression may also be interpreted as the quotient of *I 
divided by 8. In the latter case, the thing divided is the num- 
ber 7 ; in the former, it was the number 1. The value in both 
cases is the same ; for, seven times one-eighth of 1, is equal to 
one of the 8 equals of 7. Hence, a fractional expression has 
the same form as an unexecuted division. 

* 

136. Principles and Properties of Fractions. 

1. A fraction is a fractional unit, or a opllection of such units. 

2. The denominator shows into how many equal parts the unit of 
the fraction is divided. 

131. What is the numerator of a fraction ? — 132. What are the terms 
of a fraction? How many terms has every fraction? — 133. What is the 
value of a fraction ? — 184. What is the analysis of a fraction ? "^ 

135. Analyze the fraction J. What is the base of the collection? 
What is the primary base? What else does i express? 

136. Exphan the principles and properties of Fractions. 
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8. The nii2nierat<» shows how many fractional units aie taken. 

4. The valne of everj fraction is equal to the numerator divided by 
the denominator. 

5. When the numerator is less than the denominator, the value of 
the fraction is less than 1. 

6. When the numerator is equal to the denominator, the value of the 
fraction is equal to 1. 

7. When the numerator is greater than the denondnator, the value 
of the fraction is greater than 1. 

137. Writing and Reading Fractions. 

1. Bead and analyze the following fractions : 

. i* TSf s» TSt ^t "V"! Tal' 

2. Write 15 of the 19 equal parts of 1. Also, 37 of the 49 
equal parts of 1. Write 24-thirtieths. 

3. If the unit of the fraction is 1, and the fractional nnit 
one-fortieth, express 27 fractional units. Also, 95. Also, 106 
Also, 87. Also, 41. 

4. If the unit of the fraction is 1, and the fractional unit 
one-68th, express 45 fractional units. Also, 56. Also, 85. Also, 
95. Also, 37. 

5. If the unit of the fraction is 1, and the fractional unit one- 
90th, express 9 fractional units. Also, 87. Also, 75. Also, 65. 

138. Six Kinds of Fractions. 

1. A Proper Fraction is one whose numerator is less than 
the denominator. 

The following are proper fractions: 

4> i> h i* y> it A» it i* 



187. Give an example in writing, reading, and analyzing fractions 
138. How many kinds of fractions are there) Name and deacfihe 
each. X 



{ 
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2. An Improper Fraction is one whose numerator is equal 
to, or exceeds the denominator. The following are improper 
fractions : 

8 15 6 8 9 12 14 19 

3f> ^f T> T» T» ^f Ty "• 
Note. — Such a fraction is called im^oper, because its value equals 
or exceeds 1. 

8. A Simple Fraction is one whose numerator and denomina 
tor are both whole numbers. The following are shnple fractions : 

136 8 986.3. 

T> ^» 6^» T» ■?» 3^» 3> 6* 

Note. — ^A simple fraction maj be either proper or improper. 

4. A Compound Fraction is a fraction of a fraction, or 
several fractions connected by the word of. The following are 
compound fractions : 

i of i, . J of i of J, \ of 3, \ot\ of 4, 

5. A Mixed Number is made up of a whole number and a 
fraction. The following are mixed numbers: 

3i, 4i, 6|, 6|, 6f, 3f 

6. A Complex Fraction is one which has a fraction in one 
or both of its terms. The following are complex fractions: 

5 19J tly 6H" 

1 

FUNDAMENTAL PEINCIPLES. 

139. Let it be required to multiply { by 4. 

Analysis. — ^In } there are 3 fractional operation. 

units, each of which is J, and these are to S. x 4 = ?^^ = ?^. 
be taken 4 timea But three things taken 

4 times, give 12 things of the same kind; that is, 12 eighths; hence, 
the product is 4 times as great as the multiplicand; therefore. 

Proposition I. — If the numerator of a fraction be multiplied 
by any number^ the valu^e of the fraction • tuUl he multiplied 
as many times as there are units in the multiplier. 
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Examples. 



1. Multiply I by 6, by 1. 

2. Multiply I by 4, by 9. 

3. Multiply /^ by 11, by 12. 

4. Multiply /j by 12, by U. 



6. Multiply fj by 3, by 4. 

6. Multiply 1^ by 7, by 9. 

1. Multiply Jl by 5, by 10. 

8. Multiply f J by 3, by 11, 



140. Let it be required to multiply ^ by 4. 



OPBBATION. 



A X * = T^ = *• 



ANALTSis.^-In y*3 there are 5 fractional 
units, each of which is ^. If we divide 
the denominator by 4, the quotient is 3, 
and the fractional unit becomes |, which is 4 times as great as ^ ; 
because, if ^ be divided into 4 equal parts, each part will be y*^. If 
we take this fractional unit 5 times, the result, |, will be 4 times as 
great as f'g? therefore, 

Proposition II. — If the denominator of a fraction he divided 
by any number^ the vcdue of the fraction vrUl be multiplied as 
many times as there are units in the divisor* 

Hence, to multiply a fraction by any number, divide its de- 
nominator. 

.\ 

Examples. 



1. Multiply \l by 8, by 4, by 2. 

2. Multiply ^ by 2, 3, 4, 6, 8. 

3. Multiply ^jf by 6, 5, 10, 15. 

4. Multiply il by 2, 3, 4, 6, 8. 



6. Multiply :^ by 4, 5, 10, 20. 

6. Multiply ^ by 7, by 5. 

1. Multiply :^ by 21, 6, T, 3, 2. 

8. Multiply il by 3, 4, 6, 9, 12. 



141. Let it be required to divide -fj by 3. 

Analysis. — In ^^ there are i fractional 



OPERATION. 



units, each of which is Jy? ^^^ these are 9 . 3 

to be divided by 3. But 9 things, divided . 



__ 94-3 _ 3 
— 1 r — TT 



139. What is proved in Proposition I.? — 140. What is proved in 
Proportion II.? 

6 



ISS 
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1)7 8, gives 3 thinff^a of the same hind for a qnotient; hence, the quo- 
tient is 8 elevenths, a nomher which is one-third of -^; hence, 

Proposition III. — Jff^ the numerator of a fraction be divided 
by any number, the value of the fraction vnll be divided into 
as many equal parts as there are units in the divisor. 

Examples. 



1. Divide ^ by 2, 4, 8, 16. 

2. Divide {^ by 2, T, and 14. 

3. Divide f J by 2, 6, 4, and 10. 

4. Divide ^ by 5, 6, 10, 15, 20. 



6. Divide j| by 2, 3, 6, and 9. 

6. Divide f^ by 3, 6, 8, 12. 

T. Divide f J by 3, 9, and 21. 

8. Divide ^ by 6, 9, 21, 54. 



142. Iiet 1ft be reqiiired to divide ^j by 3. 



OPKRATION. 
__ 9 



A"^ ^ — 11X8 — ^• 



Analysis. — ^In ^ there are 9 fractional 
nnits, each of which is -Jj-. Now, if we 
multiply the denominator by 8, it becomes 
83, and the fractional nnit becomes ^^, which is one-third part of 
r^. If, then, we take this fractional nnit 9 times, the result, /j, is 
jnsf one-third part of ^; hence, we have divided the fraction ^ 
by 8: therefore, we have 

Proposition IV. — ^ the denominator of a fraction be rkt^i- 
plied by any number, the volume of the fraction uriU be divide 
into as many equal parts as there are units in the multiplier. 

Hence, to divide a fraction, multiply the denominator. 



Examples. 



1. Divide f by 6, 1, and 8. 

2. Divide | by 6, 4, and 9. 

3. Divide ff by 3, 4, and 12. 

4. Divide ff by 6, 8, and 11. 



5. Divide }f by 1, 6, and 3. 
6.* Divide ^ by 1, 8, and 6. 
1. Divide f f by 3, 1, and 11. 
8. Divide || by 8, 4, and 10 



141. What is proved in Piopositioii IIL ?>— 142. What is proved is 
Proposition IV.? 
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143. Multiply both temu of the., fraction } by 4. 

Analysis. — ^In J, the frsctional mdt is }, and it opuatioh. 
is taken 3 times. By multiplying the denominAtor 8X4 12 
bj 4, tlie fractional imit becomes ^V) ^^ valne of 5 X ^ ~" 20 
which is one-fonrth of |. By multiplying the 
nimerator by 4, we increase the jwm^er of fractional units taken, 
4 times ; that is, we incrstue the number of parti taken jwt cm 
many times as we diminish the value nf each part; henc^ tbe 
valne of the fraction is not changed: therefore, 

Proposition Y. — jff^ both terms of a fraction be muUiplied by 
the same nimiber^ the value of the friaotwn wiU not be changed, 

Examples. 

1. Mnltiply both terms of the fraction |> by 4, by 6, and by 6 

2. Multiply both terms of -fj by &, by 8, by 9, and 11. 

3. Multiply both terms of |f by T, by 8, and 9. 

4. Multiply both t^rms of ^ by 5, 8, 6, and 12. 

5. Multiply both terms of |{ by 2, 3, 4, and 6. 

144. Divide both terms of the fraction jj ^7 9* 

Analysis.— In /j, the fractional unit is -f^, and operation. 

it is taken 6 times. By dividing the denominator 6-^3 2 
by 3, the fractional unit becomes J, the TBlue of 15 -f- 3 ^^5' 
which is 3 tmes as great as -fg. By dividing the 
numerator by 3, we diminish the number of fractional units taken 
8 times ; that is, we diminish the number of parte taken Just as ma/ng 
times as we increase the value of the fractiojial unit: hence, the value 
of the fraction is not changed ; therefore. 

Proposition VI. — If both terms of a fraction be divided by the 
he same number , the value of the fraction vnll not be changed. 



148. What is proved in PxopositiOQ V.?'-144. What is proved In 
Proposition VI.? 
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^ Examples. 

1. Divide both tenns of | bj 2 and by 4. 

2. Divide both terms of f by 3. 

8. Divide both tenns of || by 2, 3, 4, 6, and 12. 

4. Divide both terms of |f by 2, 4, 8, and 16. 

5. Divide both tenns of || by 2, 3, 4, 6, and 12. 

6. Divide both tenns of ^ by 2, 3, 4, 6, and 36. 



BBDUCTION OP FRACTIONS. 

145. Reduction op Fractions is the operation of changing 
a fractional nomber from one unit to another without altering 
its value. 

146. The lowest terms of a fraction are when the numerator 
and denominator are prime to each other. 

m 

CASS I. 

147. To reduce a whole number to a fraction having a given 
denominator. 

1. Beduce 1*7 to a fraction whose denominator shall be 5. 

Ana-lysis. — To reduce 17 to such a fraction is operation. 
the same as to reduce 17 to fifths. In IT there 1*1 x 5 =85 
are 17 times as many fifths as there are in 1. In 2>^ __ 85 

1 there are 5 fifths; therefore, in 17 there are 
17 times 5 fifths, or, 85 fifths; hence, 

Rule. — Multiply the whole number by the denominator, and 
lorite the product over the required denominator. 

145. Wliat is reduction of fractions? 

■ — - 146. What are the lowest terms of a fraction ? 

^ 147. How do you reduce a whole number to a fraction having^ a 

given denominator? 
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Examples. 

1. Change 18 to a fraction whose denommator shall be T. 

2. Change 25 to a fraction whose denominator shall be 12. 

3. Change 19 to a fraction whose denominator shall be 8. 

4. Change 29 to a fraction whose denominator shall be 14. 

5. Change 65 to a fraction whose denominator shall be 37. 

6. Keduce 145 to a fraction haying 9 for its denominator. 
1.* Reduce 450 to twelfths. 

8. Kednce 327 to a fra(Ction having 36 for its denominator. 

9. Reduce 91 to a fraction haying 128 for its denominator. 

10. Reduce 16T to eighty-ninths. 

11. Reduce 325 to a fraction whose denominator shall be 15. 

CASE II. 

148. To reduce a mixed nmnber to an equivalent improper 
fraction. 

1. Reduce 12f to its equiyalent improper fraction. 

Analysis. — Since in any num- opbkation. 

ber. there are 7 times as many Tths 12 X 1 = ^^ sevenths. 

as units 1, there will be 84 sey- add 5 sevenths, 

enths in 12: To these add 5 sev- gives 12f = 89 sevenths, 

enths, and the equivalent fraction Arts, = ®^, 
becomes 89 sevenths. Hence, 

Hule. — Multiply the whole number hy the denominator: 
to the product add the numerator, and place the sum over the 
given denominator. 



Examples. 



1. Reduce 39|- to its equivalent improper fraction. 

2. Reduce 112^^ to its equivalent improper fraction. 

148. How do you reduce a mixed number to an equivalent impropez 
fraction? 



{ 
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8. Reduce 42*7^ to its eqaiyalent improper fraction. 

4. Reduce 6t6f f to an improper fraction. 

5. Reduce 367j^ to an im^Hroper fraction. 

6. Reduce Si*l^iPg to an improper fraction. 

7. Reduce 6*74261^1 to an improper fraction. 

8. How many 200th8 in 675^7 

9. How many ISlths in IST^Vt ' 

10. Reduce 149f to an improper fraction. 

11. Reduce 3t5f^ to an improper fraction. 

12. Reduce 17494^^4^ to an improper fraction* 

13. Reduce 4834f|- to an improper fraction. 

14. Reduce lt89^ to an improper fraction. 

15. In 125f yards, how many seyenths of a yard 7 

16. In 8t5f feet, how many fourths of a foot? 

17. In 464^' hogsheads, how many sixty-thitds. 

18. In 96^^ acres, how many 640ths of an acre? 

19. In 984jy^ pounds, how many 112ths of a pound? 

20. In 35^'^ years, how many 366ths of a year? 

21. How many one hundred and thirty-fifths are there in 
the mixed number 87^^? 

^22. Place 4 sevens in such a manner that they shall express 

the number 78. 

23. By means of 6 threes write a number that is equal to 
834. 

CASE III. 

149. To reduce an improper fraotiqn to an equivalent whole 
or mixed number. 

1. In 2^ how many entire units ? 



149. How do yon reduce an improper fraddau to an equivalent 
mired number f 
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Analysis. — Since there are 5 fifths in 1 nnit, opniATioir. 

there will be, in 278 fifths, as many units 1 as 5 is 5 )278 

contained times in 278, viz., 55 and f times. Hence, 66f • 
the following 

Rule. — Divide the numerator by the denominator, and the 
quotient miU be the equivalent whole or mixed number. 

Examples. 
Reduce the following fractions to whole, or mixed numbers. 



1. Reduce ^. 

2. Reduce ^. 

3. Reduce W/. 

4. Reduce mi^. 

5. Reduce ^^ pounds. 

6. Reduce ^|4^ days. 

7. Reduce ^f |^ yards. 

8. Reduce 4?^. 



9. Reduce ^^^^^ acres. 

10. Reduce ^Vr- 

11. Reduce ^J^^. 

12. Reduce ^i^. 

13. Reduce ^p^. 

14. Reduce Vis^. 
16. Reduce ^ VA * ^ - 

16. Reduce ^Hi^. * 



CASE lY. 
150. To reduce a fraction to Its lowest tenns. 

1. Reduce ^j to its lowest terms. 

Analysis. — Bj inspection, it is seen that Iw opERATioir. 

5 is a common factor of the numerator and ' ^)t^ == M* 
denominator. Dividing by it we have ^f. 
We then see that 7 is a common factor of wit ^^ f • 

14 and 35 : dividinadg' it, we have f . Now, 
2 and 5 are prii^to each other; therefore, the fraction f is in 
its lowest terms, 

2d. The greatest common divisor of 70 and 175, is 85 (Art 119); 
if we divide both terms of tJie fraction by 
it, we obtain |. The value of the fraction 2j> opbeation. 

is not changed in either operation, since the ^^)tW ^^ i* 

numerator and denominator are both di- 
vided by the same umnber (Art. 144) : heuoe, 
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Rule. 

I. Divide the numerator and derumiinator, successively, by 
all their common factors: Or, 

II. Divide the numerator and denominator by their greatest 
common divisor. 

Examples. 
Reduce the following fractions to their lowest terms : 



1. Reduce ^, 

2. Reduce ^j^. 

3. Reduce ^^. 

4. Reduce ^|. 
6. Reduce fj^. 

6. Reduce ff^. 

7. Reduce i^fA* 

8. Reduce f f by 2d method. 

9. Reduce |^ " " 

10. Reduce JU!^ 

11. Reduce ^^ 



u 



tt 



a 



u 






12. Reduce 

13. Reduce 

14. Reduce 

15. Reduce 

16. Reduce 

17. Reduce 

18. Reduce 

19. Reduce 

20. Reduce 

21. Reduce 

22. Reduce 



8 74 

m- 

345 
TT4T' 

8343 

FTTf 

5 4^ 

yT4T' 



rs' 



3JL5 

6 4 8 
^8 59 2* 

86 4 

10 8 
6 64 27* 



CASE V. 

151. To reduce a compound fraction to a simple fraction. 

I. What is the equivalent fraction of f of 4^? 

Analysis. — Three-fifths of $ is three times operation. 

J of |: 1 fifth of 4 is ^ (Art. 142) ; and 3 3x4 12 

times jV is if (Art. 189) ; hence, f of * = Jf . "5-^ = 35 

hence, 

Rule. % . 

^ I. ^ there are mixed numbers^ reduce them to improper 
fractions : 

II. When there are common factors in the numerators 
and denominators^ cancel them: 



150. How do 70U reduce a fraction to its lowest terms? 151. Ho'w 
do you reduce a compound fraction to a simple one? 
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in. Multiply the numerators together for a new numer- 
aUrr^ and the denominators together for a new denominator. 

Examples. 

1. Keduce f of f of f to a simple fraction. 

2. Reduce f of |^ of f to a simple fraction. 

3. Kodnce f of ^ of 2^ to a simple fraction. 

4. Change f of f of f of 8^ to a simple fraction. 
6. Change ^ of J of |^ of ^ to a simple fraction. 

6. What is the yalne of ^ of J of | of 12J ? 

7. What is the value of f of f of 4^? ^ 

8. What is the value of ^ of tj- of 5^? 

9. Reduce f of 9| of 6f of 2^ to a whole or mized number. 

10. Reduce ^ of ^ of 21^ to a whole or mixed number. 

11. Reduce f of f of | of ^^ of ^ to a simple fraelieD. 

12. Reduce -^^ of y'^ of -^^ of f to a sunple fraction. 

13. Reduce 3f of 4 of ^j of 49 to a simple fraction. 

CASK VI. 

152. To reduce fractions of dififerent denominators to eqoiv 
alent fractions that shall have a common denominator. 

1. Reduce f , ^^ and f to a common denominator. 

Analysis. — Multiplying both terms opbeation. 

of the first fraction by 20, the pro- 2 X 5 X 4 = 40 1st num. 
duct of the other denominators, 4 X 3 X 4 = 48 2d num. 
gives fj. Multiplying both terms 3 X 5 X 3 = 45 3d num. 
of the second fraction by 12, the 3 >< 5 ^ 4 -_, 59 denom. 
product of the other denominators, 

gives JJ. Multiplying both terms of the third by 16, the product 
of the other denominators, gives J^. In each case, both terms of 
the fraction have been multiplied by the same number; therefore, 
the value is not changed (Art. 143) : hence. 

Rule. — I. Reduce mixed numbers to improper fractions, 
and compound to simple fractions^ when necessary: 

6» * 
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TL MuUiply the numerator cf each fraotUm by aU iMs de- 
nomifialors except Us own, for the new numerators, and aU 
the denominators together for a common denominator. 

NoTB— When the nmnben are small, tibe woA may be performed 
mentally ; thns, 

I J, I become, f*, H. I* ; a^ i i fbecome, H, ff, H 

Examples. 
Bedace the foUowing fractions to common denominators : 



1. Eedace f, 5|, and f. 

2. Bedace f }, |, and | of 5. 

3. Bedace 9|, 4}, 2f, and f. 

4. Bedace f , f f , i, and 2 J. 

5. Bednce 2| of 3, f , |, and |. 

6. Bedace 2| of 3|, and 4{. 



T. Bedooe f of f , and 6^. 

8. Bedace 4f , 2}, 5^, and 6. 

9. Bedace 5|, f, 3^, and 3|. 

10. Bedace | of 5|, and 4|. 

11. Bedace 4| of 3}, and ^. 

12. Bedace 6} of 2, f , 5f , and|. 



NoTB.— We maj often shorten the work of mnllipljing the numer- 
ator and denominator of each fraction bj such a number as will 
make the denominators the same in alL 

Bedace the following fractions to common denominators. 

1. Bedace f , ^, ^, and f to a common denominator. 

2. Bedace f , ^, and f to a common denominator. 

3. Bedace 4^, ^, and 7^ to a common denominator. 

4. Bedace lOf, |, and 7} to a common denominator. 

5. Bedace 6^, f, and 7| to a common denominator. 

6. Bedace f, ^, 14^, and 3f to a common denominator. 

7. Bedace ^, f, 2f, and If to a common denominator. 

8. Bedace f , \, ^f , and f to a conunon denominator. 

9. Bedace ^, f , ^, and ^ to a conmion denominator. 
10. Bedace 2^, 5^, ^^> ^^^ ^n ^ ^ conmion denominator. 

152. How do yon reduce fractions to a common denaminator? 
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CASE VII. 

153. To reduce fractions to their least common denominator. 

The least common denominator is the least common multiple 
of the denominators. 

1. Reduce f, f, and |, to their least common denominator. 

Analysis. — ^If there are mixed numhers or compound fractions, 
they must he reduced. We then find the least common multiple 
of the denominators 4, 6, and 9, which is 86. This numher is 
divided hj each denominator, to ascertain by what the terms of 
(he fraction must be multiplied to reduce it to 86ths. 

OFEBATION. 
2 )4 . . 6 . . 9 LBA8T COMMON DBNOMIHATOR. 

^)^ • ' ^ • ' ^ 2X8X2X3 = 36. 

2 . . 1 . . 3 

(36 -s- 4) X 3 = 27 1st numerator. 
(36 -T- 6) X & = 30 2d numerator. 
(36 -5- 9) X 4 = 16 3d numerator. 

Therefore, the fractions, reduced to their least common denom- 
inator, are 

H, M, and a. 

Bule. 

I. Find the least common multiple of the denominators: 
this vMl he the least common denominator of the fractions : 

II. Divide the least common denominator by the denomina- 
tor, of each fraction^ separately; multiply the quotient by the 
numerator and place the product over the least common de- 
nominator ; the results uxill be the new and equivalent frac- 
tions. . ^ 



163. How do you reduce fractSons to their least common denomina- 
tor? 
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Examples. 

1. Reduce f , ^, and ^ to their least common denominator. 

2. Seduce ^, f , and ^ to their least common denominator. 

3. Bednce 2f , ^, and ^ to their least common denominator^ 

4. Reduce 5|, 4^, and ^ to their least common denominator. 

5. Reduce S^, f , and ^ to their least common denominator 

6. Reduce 9^, ^, and ^ to their least common denominator 

7. Reduce 2^, 3^, and ^ to their least common denominator 

8. Reduce 3^, ^, f , and ^ to their least common denominator. 

9. Reduce f , ^, and ^ to their least common daiominat(»; 

10. Reduce 4^, T^, and /^ to their kast common doiominator. 

11. Reduce 6|, 8^, and 2^ to thdr least conmum denominator. 

12. Reduce ^y 2^, and 1^ to thdr least common dmominator- 

13. Reduce 5J, 5^, ^^, and ^ to their least denominator. 

DENOMINATE FBACTIONS. 

154. A "DESOiasATm FtLAcnos is one whooB miit m dcnomTTOiii 
Thufl^ 4 of s jmzd is a denominate fiacdon. 

CASS Till. 

155. To thaagB a denn—inale fracttoB from a gcea tM r nBil to 



1. In 1^ of a jaid, how many indies ? 
AsA£TSB9L — ISnee 3 feet make a jaid. 



I jd. = J of f feet; and anoe 12 inches . x — X — = — 
make wie foot, } yard = }offofV* | ^ ^ ^ 

inches = '^ = Sl| incheis. ^^ 31i. 

Bule. 

Multiply the fraction ly the trnits 4^ the tcale^ tn siiceesndii» 
till you reach the required unit, 

\o^ Wlial is a denomiaate tectioa? — ^153l How do j^tm 

from a gieato' to a less imit f 
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CASE IX. 

156. To change a denominate fraction irom a leu unit to a 
greater. 

. 1. Redace f of a poimd to a fraction of a ton. 

Analysis. — Since one ponnd is ^ of a qnarter, } lb. = f of -^j qr. ; 
and since one qnarter is | of a cwt., i lb. = | of ^V ^f i <)^ > ^^^ 
since one cwt. is ^V <>f & ^^i 

9 ^^- = 9 "^ 25 "^ I ^^ 10 = 4600 *^^ 

6 

Rule. — Divide the fraction, thai is, multiply the denominor 
tor by the units of the scale, in sticcession, tiU the required 
unit is reached. 

CASE X. 

167* To find the value of a denominate fraction in integers of 
lower denominations. 

1. What is the valne of { lb. 
Troy? 

Analysis.—} lb. = } of ^ = V = 
9J oz. : J oz. = f of V = V = ^ 
pwt. : f pwt. = I of V = i^4 = 16 
gr. : hence, 

Bule. — MuUiply the numerator 
of the fraction by the units of the 
scale, and divide the product by the 
denominator ; if there is a remain- 
der, treat it in the same vxiy, till 
the required denomination is reached. The quotients of the 
several operations vnll form the answer. 

156 How do you change a denominate fraction £rom a less to a 
greater unit? — ^157. How do 70U find the value of a denominate £rai> 
tion in integers of lower denomiiuftions. 



OPERATION. 




• 


T 






12 






9)84 






oz. 9 . . 3 






20 






9)60 






pwt. 6 . . 6 






24 






9)144 






gr. 16 






Ans, 9 oz., 6 pwt., 


16 


gr 
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Examples. 

1. Redace £^ to the fraction of a fartbing. 

2. Reduce f ton to the firaction of a ponnd. 

3. Reduce ^ week to the fraction of a minute 

4. Reduce ^ lb. Troj to the fraction of a grain. 

5. Reduce f inch to the fraction of a rod. 

6. Reduce ^ inch to the fraction of a yard. 

1. Reduce ^ of a second to the fraction of a degree. 

8. Reduce ^| of a cubic foot to the fraction of a cord. 

9. What is the value of £^ ? of £^^ ? 

10. Find the value df |^ mfle : the value of f mile. 

11. What is the value of f furlong? 

12. Reduce f penny to the fraction of a guinea. 

13. Reduce ^ farthing to the fraction of 6 guineas. 

14. Reduce -fj hour to the fraction of 5 seconds* 

CASE XI. 

158. To reduce a componnd denominate number to a fraction 
of a given denomination. 

1. Reduce 3oz. 14pwt. 15 gr. to the fraction of a pound. 

Analysis. — Soz. 14pwt. 15gr. = lT91gr. In lib. there are 
U760gr.; therefore Soz. 14pwt 16 gr. is JUJlb. 

Rule. — Beduce the compound number and the unit of the 
given denomination to the lowest unit named in either^ and 
then divide the first result by the second. 

Examples. 

1. Change Ifur. 28 rd. 2 yd. to the fraction of a mile. 

2. Reduce 17s. 6d. 2 far. to the fraction of a £. 

3. Reduce 19cwt. 3qr. 16 lb. to the fraction of a ton. 

158. How do you rednce a compoond number to a fraction of a 
given denomiuation? * 
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4. Reduce 9oz. 6f pwt. to the fraction of 1 lb. Troy. 

5. Eeduce 5 da. 16hr. 40id. to the fraction of a week. 

6. Change 3pk. tqt. Ipt. to the fraction of a bushel. 
t. Change 3qr. 3na. linch to the fraction of 1 yard. 

8. Change 18s. 8d. 3far. to the fraction of £1 9b. 6d. 

9. Change |«* to the fraction of £f . 
10. Change 4'|<1. to the frac];ion of iS|. 

ADDITION. 

159: Addition of Fractions is the operation of finding the 
snin of two or more fractions. 

160. The sum of two or more fractions is a number which 
contains the same fractional unit as many times as it is con- 
tained in all the fractions taken together. 

CASE I. 
16L When the fraotioBS have the same imit. 

1. What is the snm of ^, f , |, and | ? 

Analysis. — In this example the nnit opEBAiaoir. 

of the fraction is 1, and the fractionfil 1 + 3 + 6 + 3 = 13 
mnit |. There is 1 half in Ihe first, 8 hence, ^ = 6^ snm. 
halves in the second, 6 in the third, 
and 3 in the fourth; hence, there are 18 halves in all, equal to 6}. 

2. What is the snm of i^ and i^ ? 

Analysis. — The unit of "both Jrac- opbration. 

turns is £1. In the first, the fractional £^^£^ 

imit is £\y and in the second, £\, £!^ zzz £^ 

These fractional xmits, being diflferent, jgs j^ jg4 -- ^7 _« i£ll. 
cannot be expressed in one colleetion. 

Bnt £\ = £| and £§ == £1, in each of which expressions the 

fractional unit is £J : hence, their sum is £} = £1|. 

159. What is Addition of Fractions ?— 160. What is the sum of two 
or more fractions?— -161. How do you add fractions which have the 
same unit? 
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Rule. 

1. When the fractions have the same denominator^ add 
their jmmieratora^ and place the sum over the common de- 
nominator: 

II. When they have not' the earns denominator^ reduce 
compound fractions to simply ones, and then reduce aU 
to a common denominator^ and add as b^ore. 

Note. — 1. Beduce each fraction to its lowest tenns before adding. 

2. After the addition is performed, reduce every result to its 
simplest fonn ; that is, improper fractions to mixed numbers, and the 
fractional parts to their lowest terms. 

162. When each of two fractions has 1 for a numerator. 

1. What is the snm of | and ^ ? 

Akalybis. — ^Reducing to a common oprration. 

denominator, we find the fractions to ^i^ ''-i-^ ^^ 

be /j nnd /j, and their sum to be J|. 5 ? "" 35 36 "35' 
That is, tJie sum of two fraetions whose 

mimerators are each 1, is eqtial to the sum of their denominators 
divided hy ^i/r product, 

2. What is the sum of ^ and ^ ? of ^ and | ? of | and J 7 
of J and 3^? 

3. What is the sum of ^ and ^ ? of ^ and ^? of | and 
i 7 of -^ and i ? 

163. When there are mixed numbers. 
1. What is the sum of 12f, llf, and 15f 7 






OPEBATIOK. 

12+11+15=38 f+f+f=A\+T3^+^=m=l«f: 

then, 38+l|^f=39^f. Ans. 

"' 162. What is the sum of two fractions when each has a numerator 
1? — 163. How do you add mixed numbers? 
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When there are mixed nttmbers^ add the whole numbers 
and the fractions separately, and then add their sums. 

Examples. 



1. Add I, ^, ^, and fi. 

2. Add I ^, If, ii, and if. 

3. Add i, f , ^^, /^, and if 

4. Add yV f» i and f 

5. Add i, 4i, and f. 

6. Add -ft-, T7» ¥» and |. 

7. Add j% T^, f, and f 

8 Add If, 3|, and J of 7. 



9. Add3§|, llUm^^H. 
ao. Add 2f, 4i, and f of 6^. 

11. Add 12|, 9 J, I of 6 J. 

12. Add T% of 6| and 4 of 7^. 

13. Add i of 9| and } of 4f . 

14. Addf,T^ofx*TOf8,and2i. 

15. Add 4f , A of i 0^ l4- 

16. Add 3f, 4f, and i of 16. 



IT. Bought a cord of wood for 2f dollars ; a barrel of flour 
for $9f ; and some pork for $5f : what was the entire cost ? 

18. A person travelled In one day 35 1 miles ; the next, 28^ 
miles ; and the next 25^j miles : how many miles did he travel 
in the three days ? 

19. A grocer bonght 4 firkins of batter, weighing respective- 
ly 54f, 55f, 51/^, and 60fi pounds : what waa their ^tire 
weight ? 

20. I paid for groceries at one time ^ of a dollar ; at an- 
other, B^ dollars ; at another, 7f dollars ; and at another, 5\ 
dollars : what was the whole amount paid ? 

21. A merchant had three pieces of Irish linen ; the first 
piece contained 22f yards ; the second 20|- yards ; and the 
third 21|^ yards : how many yards in the three pieces ? • 

22. A man sold 5 loads of hay ; the first weighed- 18^^ cwt. ; 
the second 19^^ cwt. ; the third 19|- cwt. ; the fourth 21^i cwt. ; 
and the fifth 20^1 cwt. ; what was the weight of the whole ? 

23. A farmer has three fields ; the first contains l^ acrett ; 
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the second 25f acres ; and the third 46^ acres: how many 
in the three fields? 

24. A man sold 112^ bnshels of wheat for 250f dollars ; 
9^ bnshels of com for 62f dollars ; 225^^ bnshels of oats 
for I04{^ dollars : how many bnshels of grain did he sell, and 

how mnch did he receive for "the whole 7 

CA8B II. 
164. When the fractioiui have different vnitii 

1. What is the snm of fib. and f oz.7 

Analysis. — ^In ^ opmultions. 

Jib. there are Voz. jlb. = | X 16oz. = •^ oz. 

(Art 155.) Then, V o^- + I oz. = ^ oz. + Jf oz. 

the units of the = W ^z. = 13JJ oz. 
fractions being the 

same, viz., loz., we rednce to a common denominator and add, 
and obtain ISI^oz. 

Second Method. 
—Three-fourths of f oz. = f X i^ lb. = ^Ib. 

an ounce is equal fib. + ^Ib. = ffjlb. + ^Ib. = f^lb. 
to v\ lb. (Art 156.) 

Then, by adding, we ^^^ ^ UUoz. = 18oz. 8|dr. 

find the snm to be 

TmBD Mbthod. f lb. = I X 16oz. = V oz.= 12 oz. 12|dr. 
—Find the value f oz. = f X 16dr.= Vdr.= 12 

of each fractional gm^^ ...... 13 8J 

part in terms of 

integers of the lower denominations (Art 157), and then add. 

» 

Rule. 

I. Bedwce the given fraclixyns to the same unit, and then 
add as in Case L Or, 

II. Reduce the fractions separately to integers of Im/oer de- 
nominationSf and then add the denominate numbers. 
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Examples. 

1. Add f of yard to { of an inch. 

'2. Add together ^ of a week, ^ of a day, and \ of an 
hour. 

3. Add fcwt., Y ^^-j ISoz., f cwt., and lib. together. 

4. Add ^ of a ponnd troy to ^ of an ounce. 

5. Add I of a ton to ^ of a hundredweight. 

6. Add I of a chaldron to f of a busheL 

I. What is the sum of f of a tun, and f of a hogshead of 
wine? 

8. Add I of f of a common year, f of { of a day, and } 
of I of f of 19^ hours, together. 

9. Add f of an acre, f of 19 square feet, and f of a square 
inch, together. ^ 

10. What is the sum of -f of a yard, \ of a foot, aid | of 
an inch? 

II. What is the sum of f of a £, and f of a shilling ? 

12. Add' together I* of a mile, f of a yard, and f of a foot. 

13. What is the sum of | of a leap year, j of a week, 
and i of a day ? 

14. Add fib. troy, ^oz. and f pwt. 

15. Add together ^^ of a circle, 3| signs, f of a degree, 
and f of 5|- minutes. 

16. What is the sum of J yd., f of f qr. and 3J na. ? 

17. Add ^ of a cord, f cubic feet, and f of ^ of 24f cubic 
feet. 

18. What is the sum of f of J of 4 cords, f of ^ of 15 

cord feet, and f of 31 J cubic feet? 

19. Add f of 3 ells English to ^ of a yard. 



164. How do you add fractions when they have dijQferent nnitiT 
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20. Add together | of 3A. IB. 20P.' f of an acre, and 

f of 3R. 15P. 

^ 21. What is the sum of ^ of a ton, -^ of a cwt., and 

^ of an ounce? 

22. What is the sum of ^ of | of a mile, f of a farlong, 
^ of a rod, and ^ of a foot ? 



SUBTRACTION. 

165. SuBTRACTiox OP FRACTIONS is the operation of finding 
the difference between two fractional numbers. 

166. The difference between two fractions is such a ntim- 
ber as added to the less wiU give the greater. 

CASK I. ^ 
167* When the nnit of the fractions U the same. 

1. What is the difference between f and J? 

Analysis. — The unit of both fractions is the opkratiow . 

same, being the abstract nnit 1. The fractional 3 12 

unit is also ihe same, being J in each; hence, J J ^^ 4 
the difference of the fractions is equal to the 
difference of the fractional units, which is |. 

2. What is the difference between |- lb. and f of a pomid? 

Analysis. — The unit in both opbration. 

fractions is lib. The fractional 4 2 12 10 2 
unit of the first is {lb., and of the 5""3~l5"~l6~ 15 
second ^Ib. Reducing to the same 

fractional unit, we have j-f lb. and IJlb., the. difference of which 
is J J lb.; hence, 

165. What IS subtraction of fractions?— 166. Whatis the difference 
between two fractions ?— 167. fiofw do joxl subtract when the unit of 
the frsotions is the same t 



COMMON FRACTIONS. 141 

% 

Rtde. 

I. ^ the fractional unit is the same in both, subtract the 
less numerator from the greater, and place the difference over 
the common denominaior, 

II. When the fractional units are different, reduce to a 
common denominator ; then subtract the less numerator from 
the greater, and place the difference over the common denom- 
inator. 

Examples. 



1. From |- take -^. 

2. From ^ take |i. 

3. From if take Jf . 

4. From |§f take ^gj. 
6. From f take ^. 

6. From \^ take jf. 

7. From II take jf. 

8. From 37 }| take J of 5f. 



9. From f take |. 

10. From i take y\. 

11. From 25 take |J. 

12. From /^ of 3 take i of {, 

13. From ^ of f of 7 take f . 

14. From 3f take f of |. 

15. From J of 15 take |of 3. 

16. From 7 J of 2 take i of |. 



17. To what fraction must I add f that the smn may be f ? 

18. What number added to 1|, will make 6 ? 

19. What number is that to which if 7 1 be added the sum 
wiU be 17f ? 

20. From the sum of 3^ and lOf take the difference of 25} 
and 17^^. 

21. What number is that from which if you subtract ^ of 
f of a uilit, and to the remliinder add f of ^ of a unit, the 
sum will be 9? 

22. If I buy f of I of a vessel, and sell J of | of my 
share, how much of the whole vessel will I have left? 

23. A man bought a horse for } of | of ^ of $500, and 
sold him again for f of ^ of | of $1680 : what did he gain 
by the bargain ? 
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24. Bonght wheat at 1|> dollars a bushel, and sold it for 
2^ dollars a bushel : what did I gain on a bushel ? 

25; From a barrel of cider contaming 81^ gallons, 12f gal- 
lons were drawn : how much was there left ? 
• 26. Bought lOf^ cords of wood at one tune, and 24f cords 
t another; after using 16J cords, how much remained? 

27. A merchant bought two firkins of butter, one contain 
ing 54^ pounds, and the other 56]^ pounds ; he sold 43}| 
pounds at one time, and 34| pounds at another : how much 
had he left? 

28. A man having $50|, expended tl5^^ foe dry-goods, and 
12|- for groceries : how much had he left ? 

29. A boy having J of a dollar, gave ^^ of a dollar for an 
inkstand, and ^ of it for a slate : how much had he left? 

30. Bought two pieces of cloth, one containing 21f yards, 
the other 32 J^ yards, from which I sold 40^ yards : how much 
had I left? 

168. When each fraction has the numerator 1. 

1. What is the difference between J and ^t 

Analysis. — Reducing both frac- opkbatioh. 

tions to a common denominator J — |. = ^ — A~ A* 
and subtracting, we find the differ- 
ence to be ^^ ; that is, . 

The difference between two fraottons, each of whose numer- 
cUors is 1, is equal • to the difference of the denominators 
divided by their product. 



2. From J take ^. 

3. From ^ take y^j. 



4. From ^ take ^. 
6. From ^ take ^. 



168. What is the difference when the numerator of each firaction 
is lY 
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169. When there are mixed numben. 

1. What is the difference between 16} and 3| ? 

Analysis. — Since we cannot take ^j from ovmAnom. 

T^, we borrow 1 = H from the whole nnm- 16} = 16^. 

ber of the minuend, which, added to y'j, gives 3i = 3/y. 

|-|:^thea -f^ from |f leaves ||. We must now T244 
carry 1 to the next figure of the subtrahend, 
and say 4 from 16 leaves 12. Hence, to subtract one mixed ntmi- 
ber from another, 

Subtract the fractional part from the fractional part^ and 
the integral part from the integral part. 

2. What is the difiGerence between 14| and 12-^ f 

3. What is the difference between 115f and 39}? 

4. What is the difference between 78^ and 4^7 

5. What is the difference between 48^ and 41}|? 

6. What is the difference between 287^ and 104-^7 

CASE II. 
170. When fractions have different nnits. 

1. What is the difference between } of jS and } of a shi^ 
ling? 

Analysis. — Reducing to the ombahon. 

comnlon unit Is., we find the iB} = } X 20s. = ^s. 

difference to be ^s. = 9s. ^ s. — |s. = ^s. — |s. = ^ 8. 
8d. = 9}s. = 9s. 8d. 

Second Method.— Reducing Js. = J X £^ = ^^* 

to the common unit £1, we £l jgJL = jgso iBJU, 

find the difference to be £fj = ^ £29 = 9s 8d. 

98. Bd, ^^ 

Third Method. — ^Reduce the £^ = 10s. 

fractions to integral units, and ig, == 4d. 

then subtract as in denominate ^g^ g^ 

nnmbera. 



144 suBTRAcnoir or 

Btde. 

I. Reduce the fractions to the same unit, and then sttt^rad 
as in Case L: Or, 

IL Find the value of each fraction in units of Unoer de^ 
nominaiions, and then subtract as in denominate numbers* 

Examples. 

1. From f of a pound troj, take f of an onnce. 

2. From f of a ton, take f of f of a poond. 

3. From f of f- of a hogshead of wine, take f of } of a 
quart. 

4. From f of a league, take f of a mile. 

6. What isihe differenee between Ifs. and f of Tjd? 

6. What is the difTerence between f|- of a degree and f 
of ^ of a degree. 

7. From ^ of a square mile, take 36^ acres. 

8. From f of a ton, take f of 12 cwt. 

9. From If lb. troy, take ^ of an ounce. 
10. From 2f cords, take f of a cord foot. 

II. From ^ of a yard, take } of an incL 

12. From ^ of f of a pound, take ^ of ^ of a dram, apoUh 

ecaries' weight. 

13. From a piece of ground containing 2^^ acres take lA. 
IP. and 9 square yards. 

14. A pound avoirdupois is equal to 14 ox. llpwt. 16gr. 
troy : what is the difference, in troy weight, between the ounce 
avoirdupois and the ounce troy? 

169. How do you subtract when there are mixed numbers? 

170. What is the rule when the fractions have different units. 
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MULTIPLICATION. 

171 Multiplication of Fractions is the operation of taking 
one number as many times as there are units in another, when 
one or both are fractionaL 

-> 1. If 1 pound of tea cost f of a dollar, what will f of a 
pound cost. 

Analysis. — The cost will be equal ofkratiion. 

to the price of 1 lb. taken as many ^ X y =• J 2-1 = $yf . 
times as there are units in the multi- 
plier (Art 84). 

One-seventh of a pound of tea will cost one-seTonth as much as 
lib. Since lib. cost $|, | of lib. will cost ; of $! = $/» (Art. 
142). But 8 sevenths of lib. will cost three times as much as 
I ; that is, $^ x 8 = i| (Art. 189). Hence, to multiply one frac- 
tion by another: 

Bule. 

Cancel all factors common to the numerator and denomr 
inator ; then multiply the numerators together for a new 
numeraior, and the denominators together for a new denomr 
inator, 

172. Principles of the operatioxi* 

1. When the multiplier is less than 1, we do not take the whole 
of the multiplicand, but only such a part of it as the multiplier is 
of 1. . 

2. When the multiplier is a proper fraction, multiplication does not 
increase the multiplicand, as in the multiplication of whole numbers. 
The product is the same part of the multiplicand as the multiplier 
is of 1. 

8. When either of the fanctoTB is a whole number, write 1 under it 
for a denominator. 

4. "When either of the fiictors is a mixed number, reduce it to an 
improper fraction. 

171. What is multiplication of fractions? What is the rule?— 173 
What is the firs: principle of the operation ? What is the second ? 

7 



146 



MULTIPLICATION OF 



Examples. 



1. Moltiplj 

2. Multiply 

3. Multiply 

4. Multiply 

9. Multiply 

10. Multiply 

11. Multiply 

15. Multiply 

16. Multiply 
IT. Multiply 

18. Multiply 

19. Multiply 

20. Multiply 

21. Multiply 

22. Multiply 

23. Multiply 



f byS, 
yV by 12. 
H by 9. 

H by 15. 

6t by 9^. 
842 by TJ. 
360 by 12f. 

i by 8. 
15 by f 
n by 8. 
9i by 18-J. 
3f by 4^. 

V¥ by 9. 
^ by f . 
ioffby |. 
A by ^\ of ^. 



5. Multiply I of 4 by 35. 

6. Multiply If of 2J by 16. 
1. Multiply 2J of f by TO. 
8. Multiply 4f of 8 by 36. 

12. Multiply 460 by llf. 

13. Multiply 620 by lOf. 

14. Multiply 1340 by 8f. 

24. Multiply i of J by ^ of A. 

25. Multiply f by 16. 

26. Multiply 28 by ^\. 
2T. Multiply 8/^ by 15. 

28. Multiply A of I by i J. 

29. Multiply 5^ by i of 3J. 

30. Multiply 842} by TJ. 

31. Multiply f by f 

32. Multiply ^ by T^^. 



33. Multiply /y, ff, and ^| together. 

34. Multiply ^, ^j, ^^, and fj together. 

35. What is the product of }f by f of IT. 

36. What is the product of 6 by f of 5. 

3T. What is the product of | of ^ of 3 by 15 j t 

38. What is the product of f of | by | of 3f I 

39. What is the product of 5, f , f of f , and ^ ? 

40. What will T yards of cloth cost, at If a yard J 

41. What will 12| bushels of apples cost, at $| a bnslicl 7 

42. If one bushel of wheat costs fl}^ what will f of a 
bushel cost ? • 
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4S. If one horse eats f of a ton of hay in one month, how 
much will 18 horses eat in the same time? 

44. If a man earns 1^ i^ one day, how much can he earn 
in 24 days? 

45. What will 3^ yaids of doth cost, at | of a dollar a 
yard 1 

46. At $16 a ton, what will |^ of a ton of hay cost? 

47. If one ponnd of tea costs $1|-, what will 6^ pounds 
cost ? 

48. What Will 3| boxes of raisins cost, at |^ a box ? 

49. At '75 cents a bushel, what will -^ of a bushel of com 
cost ? 

50. If a lot of land is worth 1*75^, what will y\ of it foe 
worth? 

51. What will IT^^yards of cambric cost, at 2^ shillings a 
yard? 

52. Bought 15f barrel of sugar, at $20| a barrel: what 
did the whole cost f 

53. If one bushel of com is worth f of a dollar, what is f 
of a bushel worth ? 

54. If I own ^ of a farm, and sell ^ of my share, what 
part of the whole farm do I sell ? 

55. I bought a book for ^ of a dollar, and a knife for 
^ the cost of the book : how much did I pay for the knife ? 

56. At } of 1^ of a dollar a pound, what will ^ of |f of 
a pound of tea cost? 

57. If hay is worth $9| a ton, what is f of 3j^ tons worth ? 

58. If a man can dig a cellar in 22|^ days, how many days 
would it take hnn to dig f of it ? 

59. If a railroad train runs 1 mile in ^ of an hour, how 
long will it be in running 106f miles ? 
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60. A owned |- of a farm and sold ^ of his share to B, 
who sold ^ of what he bought to G, who sold f of what he 
bought to D : what part of the whole did D have ? 

.61. A owned f of 200 acres of land, and sold } of his share 
to B, who sold ^ of what be bought to C : how many acres 
had each ? 

DIVISION. 

173. Division or Fractions is the operation of finding how 
many times one number id contained in another, when one or 
both are fractional. 

1. What is the quotient of J divided by y ? 

Analysis. — How many times is '/ oPERAxioir. 

contained in {? If J be divided by i -^ V = I >< A- 
14, the quotient will be _I_ = ^^. = ^ Ans. 

Since the true divisor is but J of 14, 

the divisor used is 5 times too large; hence, the parttal quotient 
-fig, is 5 times too small. Multipljing this by 6, we have the true 
quotient, = j^^. This result is produced by inverting the terms of 
the divisor and multiplying. 

Rule. — Invert the terms of the divisor, cancel^ and proceed 
as in multiplication. 

174. Directions for the operation. 

1. If either the dividend or divisor is a whole number, make it 
fractional, by writing 1 under it for a denominator. 

2. Cancel all common feu^tors. 

8. If the dividend and divisor have a common denominator, they 
wiU cancel, and the quotient of the numerators will be the answer. 



173. What is division of fractions? What is the rule?-— 174. What 
is the first direction for performing the operation? What the second? 
What the third? What the fourth? What the fiflih? 
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4. When either teim df iiie fraellen is a mixed nvmbery MdniBe to 
the form of a siniple fraction. 

d. If the numerator of the dlTidend ia. diviaihle hj the numeratoir 
of the divisor, and the denominator bj the denominator, divido with- 
cnt inverting. 



Examples. 



1. 


Divide f^ by 7. 


26. 


Divide ^ by 4. 


2. 


Divide ^ hj 6. 


27. 


Divide }f by 6. 


3. 


Divide }| by 9. 


28. 


Divide fj by 8. 


4. 


Divide iff by 40. 


29. 


Divide ||f by 48 


5. 


Divide ff by 13. 


30. 


Divide ^j by 21 


6. 


Divide 5 by ^. 


31. 


Divide 36 by ^. 


1. 


Divide 2t by |. 


82. 


Divide 420 by |. 


8. 


Divide ^ by ^. 


33. 


D?vide ^y by f . 


9. 


Divide ^ by f . 


34. 


Divide ^ by j\. 


10. 


Divide fj by ^. 


35. 


Divide 1 of H b> if 


11. 


Divide J of f by f of f . 


36. 


Divide i by ^. 


12; 


Divide i of | by | of f . 


37. 


Divide f of f by f of f. 


13. 


Divide f of J by f of |. 


38. 


Divideiof|ofJby^off 


14. 


Divide 56 by j^. 


39. 


Divide 650 by ^. 


15. 


Divide 1000 by ^. 


40. 


Divide 1273 by if 


16. 


Divide 725 by ff. 


41. 


Divide 4324 by i^. 


IT. 


Divide 4|- by 5. 


42. 


Divide 6f by 8. 


18. 


Divide 9^ by 12. 


43. 


Divide 12J by 42. 


19. 


Divide J of 16^ by 4f 


44. 


Divide 31 by 9^. 


20. 


Divide 9f by J of 7. 


45. 


Divide 100 by 4|. 


21. 


Divide f of 50 by 4J. 


46. 


Divide 44^ by Jif. 


22. 


Divide 300^ by 6f 


47. 


Divide lllj by 33 J. 


23. 


Divide 4 of 3f by i§ of 7*. 


48. 


Divide 191} by 159 J. 


24. 


Divide 9| by 8f 


49. 


Divide 5f by f of If 


25. 


Divide f of A by 64. 


60, 


Divide 5205^ by f of 90. 
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51. At '^ of ft d(41ar a pounds how moch batter can be 
bought for H of a dollar 7 

52. At 1^ of a dollar a yard, how much doth can be bought 
for 1^ of a dollar J 

53. If a bushel of potatoes cost f of a dollar, how many 
bushels can be bought for ^\ of a dollar ? 

54. If ^ of a ton of hay will feed 1 horse one week, how 
many horses will ^ of a ton feed, the same time 1 

55. If f of a bushel of apples cost f of a dollar, what will 
1 bushel cost? ^ 

56. What will a barrel of flour cost, if ^ of a barrel cost 
f of a dollar ? 

57. If f of a bushel of apples cost f of a dollar, what will 
1 bushel cost ? • 

58. How much molasses at |> of a dollar a gallon, can be 
bought for 1^ dollars? 

59. A man sold ff of a mill, which was {^ of his share : 
what part of the mill did he own ? 

60. What number multiplied by f , will give a product of 
15|? 

61. What number multiplied by 5|, will give a product of 
U6? 

4 

62. The dividend is 520^, and the quotient 36^ : what is 
the divisor? 

63. What number is that, which if multiplied by |> of f of 
15|', will produce f ? 

64. If Tib. of sugar cost 41 of a dollar, what will 1 pound 
cost ? 

65. If 10^ lb. of nails cost f of a dollar, what is the price 
per pound ? 



\ 
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66. If ^ of a yard of cloth cost $3, what will 1 yard cost 1 

67. A family consames 165f poands of batter in 8^ weeks : 
how much do they eonsuine in 1 week ? 

68. At $9| a barrel, how much floor can be bought for 
$138f ? 

69. If a man divides . $3f eqnally among 8 b^gars, how 
much does he give them apiece ? 

70. If 8 poands of tea cost $t|, what is the price per 
pound f 

TI. If I of a ton of hay sells for $10f, what is the price 
of 1 ton? 

72. If { of an acre of ground produces 84/^ bushels of 
potatoes, how many bushels will 1 acre produce? 

73. What quantity of cloth may be purchased for |5^, at 
the rate of $6f a yard? 

74. How long would a person be in trayeling 1254 miles, 
if he traveled 31^ miles per day ? 

75. How many bottles, each holding l^ gallons, can be 
filled from a barrel of wine, containing 31^ gallons? 

76. How long will it take 11 men to do a piece of work, 
that 1 man can do in 15f days? 

77. If 4 of a barrel of flour costs 6 dollars, what is the 
price per barrel ? 

78. Eighty-one is f of how many times 8 ? 

79. Five-eighths of 48 is f of how many, times 9? 

80. How many times can a vessel, containing f of a gallon, 
be filled from ^ of a barrel of 31^ gallons ? 

81. If 5^1b. of tea cost $4f, what is the price of 1 pound? 

82. If f of f of a ship is worth $2540, what is the whole 
vessel worth? 

83. If 4. of f of a barrel of flour will last a family 1 week, 
how long will 9^ barrels last them? 
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COMPLEX FBACTIONS. 
176. A CoMFLEx FRAcnoN is onlj anothor foim of ezpressioa 

for the diyision of fraclioiiB : thus, ?, is the same as ^ divided 

i 
b J f ; and may be written, {^ -s- f = ^« 

176. To reduce a complex fractioii to a simple fraction. 

1. Redace 2t to a simple fraction. 



6}=V< and H = f 



AiTALYSis. — Reducing the 
divisor and dividend eadi to 
a simple fraction^ we have V 
and f. Then V divided hj 4 
is equal to V ^ i = V =H- 

Bnle. — Reduce both terms of the fraction to simple frao' 
tions: then divide as in division <f fractions. 

Examples. 
Reduce the following to simple fractions : 



1. Bednce I. 

2. Reduce Jl. 

1 o 
IT 

3. Reduce M. 

A 

4. Reduce ?!l. 

5. Reduce X. 

ft. Reduce ?i.. 
12 



T. Reduce Hs. 

8. Reduce ??. 

4 

T 

9. Beduce ^ °^ "^JT 

iv of in 

26^ 



10. Reduce 



11. Reduce 



f of 17 

55| 
i of 8f • 



12. Reduce | of A of ?l. 

8 10 jg 



175. What is a complex fraction?— 176. How do you rednoe a 
complex to a simple traction? 
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Applications in Fractions. 

1. What will 5^ cords of wood cost, ftt ^ of ^ of ^ of 
(50 a cord? 

2. A farmer sold f of a ton of hay for $6f : what would 
be the price of a ton at the same rate 7 

3. A person walks i^tf miles in 10^ honrs : at what rate 
is that per hour? 

4. From the product of f and llj^, take ^, and multiply 
the remainder by 20J. 

5. How much greater is f of the sum of ^, ^, ^, and i, 
than the sum of ^, ^, and \ 7 

6. If f of a ton of hay is worth. $7^, what is 2} tons 
worth? 

T. If f of a doflar will pay for | of a yard of cloth, how 
many yards can be bought for lllf 7 

8. What is the value of 3^ cords of wood, at |4f a cord 7 

9. At ^ of a dollar a peck, how many bushels, of apples 
can be bought for |6}7 

10. What is the difference between } of a league and ^ 
of a mile 7 

11. What is the sum of 4^ miles, ^ of a furlong, and | 
of 1 J yards ? 

12. At llj per day, how many days' labor can be obtained 
for $36| 7 

13. Bought 5} yards of cloth at $4^ a yard, and paid for 
it in wheat at $1^ a bushel : how many bushels were required 7 

14. What number must be taken from 2irf, and the re- 
mainder multiplied by 14f , that the product shall be 100 7 

15. Three persons. A, B, and C, purchase a piece of prop- 
erty for 16300 ; A pays f of it, B |, and the remainder : 
what is the value of each one's share? 

t* 
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16. What nnmber diminished bj the difference l^tween f 
and f of itself, leaves a remainder equal to 34 ? 

17. What is the sum of f of £U, £2^, } of 4^ of | of 
. iSl, and f of ^ of a shilllng7 

18. If } of John's marbles is equal to |^ of James', and 
together thej have 56, hoW many has each ? 

19. A person owning f of 2000 acres of land, sold f or 
his share : how many acres did he retain? 

20. A boj haying 240 marbles, divided them in the follow- 
ing manner : he gave to A, ^, to B, ^, to C, ^, and to D, 
\, keeping the' remainder himself: what number of marbles 
had each? 

21. A man having engaged in trade with $3T40, found, at 
the end of 3 years, that he had gained $156^ more than | of 
his capital : what was his average annual gain ? 

22. Two boys having bought a sled, one paying f of a dollar, 
and the other f of a dollar, sold it for ^^ of a dollar more than 
they gave for it : what did they sell it for, and what was each 
one's share of the gain f 

23. A farmer having 126f bushels of wheat, sold f of it at 
|2^ a bushel, and the remainder at $lf a bushel : how much 
did he receive for his wheat ? 

24. A man having J19^, expended it for wheat and corn, of 
each an equal quantity ; for the wheat he paid $lf a bushel, 
and for the com $f a bushel : how much of each did he buy? 

26. Two persons engage in trade : A furnished ^ of the 
capital, and B, ^: if B had furnished $492f more, their 
shares would have been equal : how much did each furnish ? 

26. A man being asked how many sheep he had, said, he had 
them in three fields : in the first he had 63, which was |> of 
what he had in the second ; and f of what he had in the second 
was 4 times what he had in the third : how many had he in all I 
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DUODECIMALS. 

177. Duodecimals are a system of numbers, which arise from 
dividing a nnit according to the scale of 12. The units 
divided are, the foot in length, the square foot, and the cnbic 
foot. 

If the nnit I foot be divided into 12 eqnal parts, each 
part is called an inch or primes and marked '. If a prime be 
divided into 12 eqnal parts, eachr part is called a eecond, and 
marked''. If. a second be divided, in like manner, into 12 
equal parts, each part is called a third, and marked '" ; and 
so on for divisions still smaller : hence, 

^ of a foot = 1 indh, or prune, 1'. 

^ of ^ of a foot = y|^ of a foot, or 1 second, . 1". 

3^ of 3^ of T^^ of a foot = YTTS ^^ ^ ^^^*» ^^ ^ *^^^» • ^'" 

If the square foot, and the cubic foot, be divided according 
to the same scale, the primes, seconds, thirds, &c., will have 
the same relation to the nnit and to each other, as in the 
foot of length. 

Table. 

12'" make 1" second. 

12" " 1' inch or prime. 

12' .'.... . " 1 foot. 

Hence : Duodecimals are denominate fractions, in which the 
primary unit is 1 foot, and the scde uniform, the units of the 
scale, at every point, being 12. 

Notes.— 1. The marks', ", '", &c., which denote the fractional 
units, are called indices. 

2. Duodecimals are chiefly used in measuring LcngtJis, Surfaces, 
Volumes, or Solids, 

177. What are duodecimals? What are the units divided? If the 
unit 1 foot be divided into 13 equal parts, what is each part called ? 
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ADDITION AND SUBTRACTION. 

178. The operations of Reduction, Addition, Sabtraction, 
Multiplication, and Division of Duodecimals, correspond so 
nearly with those of d^iomioate numbers, that additional roles 
are deemed ^finecessary. 

Examples. 



1. In 86' how many feet? 

2. In IbOf how many ft. ? 

3. In STOOO'"howmanyft.? 



4. In 6*r' how many feet? 

5. In 410'" how many ft. f 

6. In 3T5" how many ft. ? 

1. What is the sum of 8 ft. 9' 7" and 6 ft. V 3" 4'"? 

8. Find the difference between 32 ft. 6' 6" and 29 ft. V" 

9. Add together 9 ft. 6' 4" 3'", 12 ft. 2' 9" 10'", 26 ft. 0' 
5", and 40 ft. 1' 0" 3'". 

10. What is the sum of 125 ft. 0' 6", 45 ft. 11' 0" 2'", 
and 12 ft. 6'? 

11. What is the sum of 84 ft. V, 96 ft. 0' 11", 42 ft. 6' 9" 
10'", and 5' 1" 11'"? 

12. From 127 ft. 3' 6" 4'" 11"", take 40 ft. 0' 10" V" 5"". 

13. What is the difference between 425 ft 9' 10" and 107 ft. 
10' 9" 8'" ? 

14. What is the sum and difference of 325 ft. 7' 6" 2'" and 
217 ft. 10' 9" ? 

MULTIPLICATION.. 

179. Multiplication of DuoDEcncALS is the operation of find- 
ing the superficial contents and the contents of volume, when 

the linear dimensions are known. 

• 

If 1 inch be divided into 12 equal parts, what is each part called 
If the second be divided in like manner, what is each part called 
What are Indices? For what are duodecimals used? — 178. How are 
the fundamental operations performed? — 179. Wliat is multiplication 
of duodecimals? How are the areas of figures found? How are the 
contents of volume found ? 
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The superficial contents, or area of figures, are found foy 
multiplying the length and breadth together. 

The contents of volmne or cubical contents, are found by mul- 
tiplying together the length, breadth, and height. 



180. Principles of the MultipUcatton.. 

1. Feet multiplied by feet, give square feet 

2. Feet x Primes = 1 ft. x ^ ft. = -^ sq. ft., or primes. 

8. Primes x Primes = ^ ft. x ^^ ft. = j}j sq. ft., or seconds. 

4. Primes x Seconds = t^ ft. x j|r ft. s= -pf^^ sq. ft., or thirds.^ 

5. Seconds x Seconds =s^|^ ft. x j^ ft. c= ^l^e^ sq. ft., or fourths. 

Prom the foregoing, we have the following principles : , 

The index of any product is equal to the sum of the in- 
dices of the factors. • 

NoTB. — The denominator of primes is 1^, of seconds, 144 of thirds 
1728, of fourths, 20736, &c. 

181. To find the square measure, or area of a surface. 

I. Find the square measure of a floor that is 9 feet long 
and 6 feet wide. 

Note. — ^A Squabb is a figure bounded by four equal sides at right 
angles to each other. 

Analysis. — ^Draw an horizontal line 
and lay off 9 equal parts, each de- 
noting a foot. Then draw a second 
horizontal line perpendicular to it, 
and Iaj off 6 equal parts, each denot- 
ing a foot Through the points of 
diidsion of the first line draw paral- 



— — — — 



to 



9 



lels to the second, and through the points of division of the 



180. What are the five principles of multiplication? What is the 
rule for the indices? What is the rule for the multiplication of duo- 
decimal8?--181. ^What is the rule for finding the square measure of 
a surfiMse? 
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second line draw parallels to the first: there irill thns be formed 
number of small squares. 

The number of squares in the first roir will be equal to 9, the 
number of linear units in the first line; and the number of rows 
will be equal to six, the number of units in the aecond line : there- 
fore, the whole number of squares will be equal to 9 x 6 = 64. 
Hence, to find the area, or measure, 

Multiply the length by the breadth, and the product vyiU be 
the number cf squares. 

Note. — ^The square whidi Is the unit cxf nahoo, is the square de- 
acribed on the unit of length. If the unit of leii£^ la a foot^ the 
unit of suz&ce is 1 square foot — ^if 1 jard, the unit of surbce ia 1 
square yard, &c. 



182. To find the Oofaic Mearare of a Vohnne or Solid. 

1. What is the cubic measnie of a block of marble that ia 
9 ft. long, 6 ft. wide, and 4 ft. thick? 

Note. — A Cube is a figure bounded by siz equal squares at right 
ani^ea to each other, caDed facet; and tiie flidea of the aqoarea are 
the edffes of the eube. 



AxALTSia. — The £eu» on which 
the block stands, is called its hus^ 
the area of which is equal to 9 x 6 
= 54 sq. it 



[ — Tj 1 t I I ■ 



K now you take 54 equal eoibes^ cf 1 foot each, thejr can 
be placed ade by ade on tiie base, and win form a block of 
marble 9 fL kng, 6 ft wide^ and 1 fool thidL K yoa place 
m seeond tier, tibe hlod: will be SI feet tidck; a tiiiid tier will 
make it 3 feet tid<^ and so on, fer anj number of tiers: 
hence, the contents of the block, ihak is feur feet tKii*V^ an 
9 X 6 X 4 = 216 cu. ft 



189. Hopw do JOB find tke eobie 
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Rule. — Multiply the length, hreadthj and thickness together. 

183. When the Dimensions are in feet and 12ths of a foot. 

Multiply 8 ft. 9' 6" by 3 ft. 6', and then the product by 
2 ft. 6'. 

Analysis. — First multiply 8 ft, 9' 
6" by 6'. Since 6" = tIt ft, and 6' = 

nr ^-y ^" x 6' =t{t ^ T2 = rm sq. lap apEaiTRnr. 

ft., or 30 thirds. Since 12'" = 1", g ^^ g, g„ 

30'" -7- 12 = 2" and 6"' over, which « * ^, 

write down. 1 ^ 



4 . 4' 8" 6'" 
3 



/// 



Then 9' x 6' = ^ x ^ = AV sq.ft*, og a 

or 64", to which add the 2" found 

in the last product, making 66". Then, 30 sq.ft. 8' 11" iS 
since 12" = 1', 66" -r 12 =4' and 8" 
over, which write down. 

Then 8 feet x 6' = 8 ft. x ^^ ft. = f | sq. ft., to which add 
the 4' from the last product, making 62'. Then, dnoe 12' = 1 
square foot, 62' -f- 12 = 4 sq. ft. and 4', both of which set down. 

We next multiply, in the same manner, by 8 feet, giving a 
product of 26 sq. ft. 4' 8". The sum of the partial products, 80 sq. 
ft. 8' 11" 6'", is the first required product. 

Now, multiply by 2 ft. 6'. 

First, 6'" X 6' = j^^^ sq. ft. x t^ ft. 
= ^vrsv cii. ft. f= 36'"' cu. ft. = 8"'. 
Th«i 11" X 6' = tVV sq- ft. X T^ ft. 
= i^fii cu. ft. and three added from 
the last product ^ves 69"' = 6" and 
9"' over, which write down. 

Then 8' x 6' = -j^ sq. ft. x ^^ ft. 
= iVc cu. ft. = 48", to which add 16 cu. ft. 10' 4" 9'*" 
6"' from the last product, ^ves 68" = 
4' and 6" over, which write down. 

Then; 80 sq. ft. x -,\ ft. = ^^ = 180', to which add 4 from the 
last product, making 184' = 16 ou. ft. and 4'. Next> multiply by 





2d 


cxva/L.Tias. 


- 


80 


sq. 


ft. 8' 


11" 


6'" 


2 




6' 






15 




4' 


5" 


9/// 


61 




5 


11 
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2 feet, giving the partial product 61 on. ft 5' 11"; and the snm 
76 cu. ft. 10' 4" 9"' is the entire product, in cubic feet and 12th8 of 
cubic feet 

Rnle. — I. Place the multiplier under the multiplicand, so 
that units of the same order shall faU in the same column : 

II. Multiply the multiplicand by each term of the multiplier 
in succession, beginning with the lowest unit of each, and 
make the index of each product equal to the sum of the in- 
dices of the factors: 

III. Reduce each product^ as it arises, to the next higher 
unit; write down the remainder, and carry the quotient to 
the next product:- 

IV. Find the sum of the several products. 

Ezaznples. 

I. ^ow many cubic feet in a stick of timber 12 feet 6 
inches long, 1 . foot 5 inches broad, and 2 feet 4 inches 
thick? 

%. Multiply « ft. 6' by 4 ft. r. 
8. Multiply 12ft. 6' by 6 ft. 8'. 

4. Multiply 35 ft. 4' 6" by 9 ft 10'. 

5. What is the product of 45 ft 4' 3" by 12 ft 2' 9" ? 

6. What is the product of 140 ft 0' 2" 4'" by 20 ft 10' T 

7. What is the product of 279 ft 10' 6" by 8' 4" ? 

8. What aire the confents of a board 14 ft. 6' 8" long, and 
2ft 9' wide? 

9. How many square feet in a floor 18 ft 9' long, and 15 ft 
10' wide ? 

10. How many square yards in a ceiling 70 ft 9' long, ^ 
12ft 3' wide? 

II. How many square feet are there in a ceiling whose 
length is 75 feet, and width 42 feet? 

12. How many square yards are there in a lot of ground 
whose length is 118 feet, and width 25 feet? 

13. How many square feet are there in a board whose 
length is 18 feet, and breadth 14 inches? 
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^14. What is the cost of painting the side of a house that is 2T 
feet high and 22 feet wide, at 40 cents per square yard? 

15. How many acres are there in a field whose length is 
45 rods, and width 37 rods? 

16. What is the area of a piece of ground that is 112 ft. 

5 in. long, and 27 ft. 9 in. wide ? 

17. How many flagstones, that are 4 ft. 6 in. by 4 ft., 
will be required to cover a walk which is 6 ft. 9 in. wide and 
264ft. long? 

18. What will be the cost of paying a yard 64 ft. 6' 
square, at 5. cents a square foot ? 

19. What are the cubic contents of a block of marble 6 ft. 
9' long, 4ft. 8' wide, and 2ft. 10' thick? 

20. There is a room 97 feet 4' around it ; it is 9 feet 6' 
high : what will it cost to paint the walls, at 18 cents a 
square yard ? 

21. What is the cubic measure of a pile of wood that is 
18 ft long, 7 ft high, and 4 ft wide ? 

22. How many cords are there in a pile of wood that is 
48ft. long, 9ft. high, and 3ft. 6 in. wide? 

23. A gallon contains 231 cubic inches : how many gallons 
of air are contained in a room, which is 21 ft. 6 in. long, 15 ft. 
wide, and 10ft. high? 

24. A conmion brick is 8 in. long, 4 in« wide, and 2 in. 
thick : how many bricks are there in a pile, whose height is 
12 ft 4 in., width 8 ft., and length 15 ft. 9 in., supposing no 
waste space? 

25. A ditch surrounds a plot of ground which is 240 ft. 
long, and 164 ft. wide. The ditch is 8 ft 6 in. wide, and 6 ft. 
9 in. deep. What is the cubic measure of the ditch ? 

26. How many cubic feet of wood in a pile 36 ft. 5' long, 

6 ft 8' high, and 3 ft 6' wide? 

27. What will a pile of wood 26 ft 8' long, 6 ft 6 in. 
high, and 3 ft. 3' wide cost at $3.50 a cord ? 

28 How many cubic yards of earth were dug from a cellar 



i 
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which measured BS ft. 10' long, 20 ft. 6' wide, and 9 ft. 4' 
deep? 

29. At 16 cents a yard, what will it cost to plaster a toom 
2^ ft. 8' long, 18 ft. 9' wide, and 11 ft. 6' high? There are 
to be deducted 8 windows, each 6 ft. 4' high, and 2 ft. 9' wide ; 
2 doors, each '7 ft. 6' high, and 3 ft. 2' wide; and the base 
moulding, which is 1 foot wide? 

DIVISION. 

184. Division of Duodeciicals is the operation of findii^ 
from two duodecimal numbers a third, which multiplied by the 
first, will give the second? 

1. The floor of a hall contains 103 sq. ft. 4' 5" 8'" 4% and 
is 6ft. 11' 8" wide : what is its length? 

Analysis. — The ofsration. 

nnits of the dividend ft, sq. ft. ft. 

are square feet and 6 11' 8" ) 103 4' 6" 8"' 4^(14 9' 11" 

fractions of a square 9T l' 4" 



6 9' 1" 8'" 
5 2' 9" 0'" 



foot The units of 
the divisor are linear 
feet and fractions of 
a linear foot 6' 4" 8'" 4«' 

First, consider how 6' 4" 8'" 4**' 

often the first two 

parts of the divisor are contained in the first part of the dividend. 
The first two parts of the divisor are nearly eqnal to 7 feet, and 
this is contained in 108 sq. ft. 14 times and something over. 
Multiplying the divisor by this term of the quotient and subtract- 
ing, we find the remainder 5 ft. 9' 1", to which bring down 8'". 

Next, consider how many times the first two parts of the divisor, 

equal to 7 feet nearly) are contained in the first two parts of the 

remainder, reduced to the next lower unit; that is 5 ft 9' = 69'. 

Multiplying the divisor by the quotient figure 9', and making the 

subtraction, we have 6' 4" 8'", to which bring down 4*'. 

184 What is the divlgion ^f 4ued]MiiB&1s? Hew is H perfosmedt 
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Consider, again, how often, m^or^, 7 feet is contained in 6' 4" 
s=76^ Mnltipljing the diyisor bj the quotient 11", we find a 
product equal to the last remainder. Hence, 

The process of division is the same as that in other cfe- 
nominaie numbers, except in the manner of selecting the 
quotieatt figure. 

185. 'nrindlplM of the opesmtloik 

Notes. — 1. If the integral unit of the dividend and dlTlsoi Is the 
same, the unit of the guatierU tnU l>e abi^aet, 

H. If the unit of the dividend is a superficial unit, and th^ unit 
of the divisor a linear luiit, th>e unit of the quotient toUl l>e Hnea/r, 

8. If the unit of dividend is a unit of volume, and the unit o^ the 
divisor linear, the unit of the quotient mU he mperflddl. 

4 If the unit of the dividend is a xmit of volume, and the unit of 
the divisor superficial, the unit of the quotient toiU be linear. 

Examples. 

1. Divide 29 sq. ft. 0' 4" by 6 ft. 4'. 

2. Divide 50 sq. ft. 0' 10'' 6'" by 9 ft 6'. ' 

3. What is the length of a floor whose area is 11*76 sq.ft. 
1' 6", and breadth 24 ft. 3' f 

4. A load of wood, containing 119cu.ft. 2' 6" 8'", is 3 ft. 
4' high, and 4 ft.^ 2' wide : what is its length 7 

6. In a granite pillar there are 106 cu. ft. 6' V C'; it 
is 3 ffc. 9'» wide, and 2 ft. 3' thick : what is its length ? 

6. Thei^ are 394 sq. ft. 2' 9'^ in the floor of a hall that 
is 10 ft. V wide : what is its length? 

^t. A board H ft. 6' long, contains 21 sq. ft. 8' 6": what 
is its width? 

J8. Prom a cellar 42 ft. 10' long, 12 ft. 6' wide, were thrown 
168 cu. yd. 11 cu. ft. 4' of earth: how deep^was it? 

9. A block of marble contains 86 cu. ft. 2' 7" 9"' 6*\ It 
is 4ft. 8' wide and 2ft. 10' thick: what is its length? 



lil. What are the prineiplea of the operation T 
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DECIMAL FBACTIONS. 

« 

186* There are two kinds of Fractioiis in general lue : Com- 
MOM Fiuonoirg and Decikal FsAcnoKs. 

A Coiofov FnAcnoN is one whose nnit is divided into any 
namber of eqnal parts. 

A Dboimal FiuonoK is one whose nnit is divided according 
to the icde qf tens. 

187' If the unit 1 be divided into 10 equal parts, each part 
Is called one-tenth. 

If the unit 1 be divided into one hundr^ equal parts, or 
each tenth into ten equal parts, each part is called one-hun- 
dredth. 

If the unit 1 be divided into one thousand equal parts, or 
each hundredth into ten equal parts, the parts are called thou- 
BandihSf and we have like expressions for the parts, when the 
unit is ftirthor divided according to the scale of tens. 

Those fractions may be written thus: 



Throe-tenths, • ^. 

Seventh-tenths, - - - 
Sixty-five hundredths, 
215 thousandths, 
12t5 ton-thousandths, 



7 
65. 



From which we see, that the fractional unit of a dedmsl is 
one of the equal parts arising from ^Tiding the unit 1 accord- 
in|t to the scale of tens : hence^ it is one-tenth, cme^undredth, 
^ne-^thousandth, fto. 



IS8. A DscilUL KuMBSi, or cfectmo^, is one wliich contains 
a d^^al unit 

ISSl a M iscD DscQtAK, 18 one eaopoeed of m wMe nmn- 
W aw) a didnaL 
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Notation and Numeration. 

190. Tke denominators of decimal fractions are seldom 
written. The fractions are expressed by means of a period, 
placed at the left of the numerator, called the decimal point (.). 

Thus, j% is written .3 

^ " .66 

iWiF " .216 ' 

ftfftV " .12W 

The denominator, however, of every decimal, is always un- 
derstood : 

B 18 tke unit 1, with as many ciphers annexed as there 
are places of figures in the decimal. 

The place next to the decimal point is called the place of 
tenths, and its unit is 1 tenth ; the next place, at the right, 
is the place of hundredths, and its unit is 1 hundredth ; the 
next is the place of thousandths, and its unit is 1 thousandth ; 
and similarly for places still to the right. 

Decimal Numeration Table. 

VS iTJ OB I 00 O 

'^ a S 'O -5 3 

5-s i^l §1 

fl S o d g ;:3 a 
H W H H W a H 

• 4 is read 4 tenths. 



.5 4 . . . . 

• 064... 
.6154. . 
.01234 . 
.0 7 6 5 4 
.004360 



54 hundredths. 
64 thousandths. 
6754 ten-thousandths. 
1234 hundred-thousandths. 
7654 millionths. 
43604 ten-mv\V\o\i\)Q&* 



1 



NOTK — Dedmal frmctkoa aie nmnetmted from left (o ilglil; thai, 
tetM*, huTidredlAt, AotuandOu, ka. Tbej m» lead 4 tcotba, H tmn- 
dredttu, U tiumMndths, Ik. 

Wtaol* miBbvm mnd daclsala wilttan tosether. 
Whole Diimbcn. Deciinab. 
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191. FrittoiplM. 

1. That the denominator belonglllg to anj dedmal fraction Ib 1, 
with u 11UU17 dphen annexed u there aie plaoea of figniea In Uie 
decimal. 

2. That the nnit of anj place ia ten times as gMAt as the unit of 
the nest place to the right — the aame as in whole nnmbers: hence, 
whole uambera and dednuds ma^ be written together, bj placing \lie 
dedmal point hetneen them. 

ISO. How man? kinds of fractions are theiel What are the^T 
- ^What Is a common fraction ? What is a decimal fraction t— 187. When 
the unit 1 Is divided into 10 equal parte, what is each part called? 
What is each part called when it is divided Into 100 eqnal parte? 
When Into 10001 Into 10,000? ix. How are dedmal fractions 
(brmod I— 188. What Is a decimal nnmber?— 189. What is a mixed 
dedmal? — 190. Are the denominators of decimal fractjona gsneratly 
set down ? How are the fracliona eipressed ? Is the denominator 
understood? What is it? What is the place next the dedmal point 
called T What Is ila nnit ? What is the nest place called ? What ia 
its nnit? What is the third place called ! What is its nnit? Which 
war are decimals numerated and read? — 191. What are the two prin- 
dples of dedmals? 
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192. Role for Writing Decimals. 

Write the decimtd as ^ it were a whole number^ prefixing 
08 many ciphers as are necessary to make its right4umd fig- 
ure (f ihe required name, 

193. Role lor Reading Deoimala. 

Bead the decimal as though it were a whole nuvnber^ 
adding the denomination indicated by the lowest decimal unil. 

Examples. 
Write the followiiig common firactions decimallj: 

(1.) (2.) (8.) (4.) (6.) 

(6.) (7.) (8.) (9.) (10.) 

6l% 1l^ 9r«» iot|« 12W* 

Write the following numbers in figures, and numerate them : 

1. Twenty-seven, and four-tenths. 

2. Thirty-six, and fifteen-thousandths. 

8. Ninety-nine, and twenty-seven ten-thousandths. 

4. Three hundred and twenty thousandths. 

5. Two hundred, and three hundred and twenty millioaths. 

6. Three thousand six hundred ten-thousandths. 

7. Five, and three-millioaths. 

8. Forty, and nine ten-millionths. 

9. Forty-nine hundred ten-thousandths. 

10. Fifty-nine, and sixty-seven ten-thousandths. 

11. Four hundred and sixty-nine tenrthonsaodths. 

12. Seventy-nine, and four hundred and fifteen millionths. 

13. Sixty-seven, and two hundred and 2t ten-lOOOths. 

14. One hundred and five, and ninety-five ten-millionths. 

15. Forty, and 204 thousand millionths. 

192. Wliat is the rule for writing decinuJs ?— 198. What is the 
role for reading decinaals! 
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UNITED STATES MONET. 

194. The denominations of United States Money correspond 
to the decimal division, if we regard one dollar as the nnit : 

For^ the dimes are terUhs of the doUar, ffte cents are hun 
dredths of the dollar, and the miUs, being tenihs of a cent, 
are (honsandihs <f the doUar. 

Examples. 

1. ibq[Hres8 |3t and 26 cents and 5 mills, dedmallj* 

8. £^[Kress (IT and 5 miUSy dedmallj. 

8. Express $215 and 8 cents, decinially. 

4. Express |2f 5 5 mills, dedmallj. 

5. Express $9 8 mills, decimallj. 

6. Express $15 6 cents 9 mills, dedmaDj. 
t. Express $21 18 cents 2 miDs, decimally. 
8. Express $3 5 cents 9 mills^ decimally. 



A.NN£ZINe AND PBEFIXINO CIPHEBS. 

195. Annsxin« a cij^ier k pbdng it on the i^lit of a 
nnmber. 

If a ciph^ IS amiexed to » deeim^ it makes ontf more de- 
etMol place^ and th^rrfme, a cqiher miet also be added to 
ike denominator (Ait. 190). 

The nimmrator and denominator viD thcfcfore hare be^ 



191 If Um dfinmninatictiB cf Pedefml Money le t a ^p nea e d dedmal^, 
what l» ih» nut? What part €i a doQar is'l din»? Wlat pait of 
a dime is 1 eentt Wlial part of a cent is a mil? WlMi part of a 
doQar is 1 ceat? 1 mill? — ^195. Wbeai is a cipher amMxed to a nvm* 
ber? DbcstlieauiexingQf c^bezs toadedmal alter itsTalne? Whj 
im4? Wliat dDQ» five^enths Vco aae by *"»*»"»»g a dq^ier? What 
^ agifrfiy two qpheis? Thne e^heist 
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« 

mnltiplied by the same number, and consequently the value of 
the fraction will not be changed (Art. 143) : hence, 

Annexing ciphers to a decimal does not alter its value. 

Take as an example, .5 =r ^. 

If we annex a dpher to tl»e decimal, we at the same time 
annex one to the denominator ; thus, 

.5 becomes .50 = ^^ by annexing one cipher. 
.5 becomes .500 = ^^^y by annexing two ciphers. 
.5 becomes .5000 = xs^^ ^7 annexing three ciphers. 

196. Prefixing a cipher is placing it on the left of a number. 

If ciphers are prefaced to a decimal, the same number 
of ciphers must be annexed to the denominator ; for, the de- 
nominator must always contain as many ciphers as there are 
decimal places in the numerator. Now, the numerator will re- 
main unchanged while the denominator will be increased ten 
times for every cipher annexed ; and hence the value of the 
fraction will be diminished ten times for every 'cipher pre- 
fixed to the decimal (Art. 142) : hence, 

« 

Prefixing ciphers to a decimal diminishes its rxUue ten 
times for every cipher prefixed. 

Take, for example, the decimal *.3 = ^. 

.3 becomes .03 = ^ro ^J prefixing one cipher ; 
.3 becomes .003 = ywqis ^7 prefixing two ciphers ; 
.3 becomes .0003 = urSffiy ^7 prefixing three ciphers : 

in which the fraction is^ diminished ten times for every cipher 
prefixed. 

* - ■ ■■ ■ \ I .... , — ■ - ■■'■■■ 

ld6. When is a cipher prefixed to a number ? When prefixed to a 
decimal, does it increase thenmnerator? Does it increase the dfti^cscQ^- 
Inat6r? What effect, then, has it on the Ya\we o^ ^"^ ^«cv"w\si\\ 

B 
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1^7. Aiudyiis of doolniaU. 

Analyze 62.25. It is composed of 6 tens, 2 nnits, 8 tenths, 
and 5 hundredths ; or it is composed of 62 units and 25 hun- 
dredths ; or of 622 tenths and 5 hundredths ; or 6225 hun- 
dredths. 

NoTB. — ^Let it he remembered that a fractional nnit of any one 
place iB ^ oi the miit of the place next on the left, or yj^ of the 
miit which ia 2 places to the left, or rvVf ^^ ^^ fractional nnit 
which ia three places to the left. 

ADDITION OF DECIMALS. 

198. Addition of Degixals is the operation of finding the 
sum of two or more decimal numbers. 

It-must be remembered, that only units of the same Talue 
can be added together. Therefore, in setting down dedmal 
numbers for addition, figures haying the same unit ralue must 
be placed in the same column. 

The addition of decimals is then made in tke same maimer 
as that of whole numbers. 

I« Find the sum of 87.06, 321.3, and .0567. * 

OPKBAnOH. 

AvALTsn. — ^Place the decimal points in the same oi* q^ 

ocdunn: this brings units of thq same yalue in the gai* « 

same ocilamn: then add as In whole nnmbers: 
hence^ . 



.0567 



Rule. 



414.4167 



L Sd down the numbers to he ttdded so OuU figures ty 
the same unU vtdue shail stand in ihe same oolmui : 



1«8l What is addttion? Wbat parts of a vmt nay be added lew 

gdbert How do joa ad down the nnmbaB lor addhiiaiT How wUl 

the dedmal points fiH? How do yon tbioi add? How manj 

pimcpf do jrm point off in the warn ? 
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II. Add 08 in simple numbers^ an4 point off in the 3um, 
from the right hand, a number of places for decimals equal 
to ike greatest number <^ places in any <f the nuH^)er8 
added. 

Proof. — ^The same m in ample nvmbeiB. 

Ebramxues. 

1. Add 6.035, t63J9e, 445.3*741, and 9i.5t54 together. 

2. Add 465.103113, .18012, 1.34976, .3549, and 61.11. 

3. Add 57.406 + 97.004 + 4 + .6 + .06 + .3. 

4. Add .0009 + 1.0436 + .4 + ,05 + .047. 

5. Add .0049 + 49.0426 + 37.0410 + 360.0039. 
'6. Add 5.714, 3.456, .543, 17.4957 together, 

7. Add 3.754, 47.5, ,00857, 37.5 together. 

8. Add 54.34, .375, 14.795, 1.5 together. 

9. Add 71.25, 1.749, 1769.5, 3.1 together. 

10. Add 375.94, 5.732, 14.375, 1.5 together. 

11. Add .005, .0057, 31.008, .00594 together. 

12. Reqair^d the sum of 9 tens, 19 hundredths, 18 thou- 
sandths, 211 hundred-thousandths, and 19 miUionths. 

13. Find the sum of two, and twenty-fire thousandths, five 
and twenty-seven ten-thoussindths, forty-seven, and one hun- 
dred twenty-six miUionths, one hundred fifty, and seventeen ten- 
millionths. 

14. Find the sum of three hundred twenty-seven thousandths, 
fifty-six ten-thousandths, four hundred, eig>lity-four miUionths, 
and one thousand five hundred sixty hundred-nulUonths. 

15. What is the sum of 5 hundredths, 27 thousandths, 476 
hundred-thousandths, 190 ten-thousandths, and 1279 ten-mil- 
lionths ? 

16. What is the sum of 25 doUars 12 oenta ft isSi!i&^ ^ ^(^ 
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lars 8 cents, 12 dollars 7 dimes 4 cents, 18 dollars 5 dimes 8 
mills, and 20 dollars 9 mills? 

17. What is the sum of 126 dollars 9 dimes, 420 dollars 
75 cents 6 mills, 317 dollars 6 cents 1 mill, and 200 dollars 
4 dimes 7 cents 3 mills? 

•18. A nian bonght 4 loads of hay, the first contained 1 ton 
25 thousandths ; the second, 997 thousandths of a ton ; the 
third, 88 hundredths of a ton ; and the fourth, 9876 ten- 
thousandths of a ton : what was the entire weight of the four 
loads ? 

19. Paid for a span of horses, $225.50 ; for a carriage, 
$127,055 ; and for harness and robes, $75.28 : what was the 
entire cost ? 

20. Bought a barrel of flour, for $9,375 ; a cord of wood, 
for $2.12^ ; a barrel of apples, for $1.62^ ; and a quarter of 
beef, for $6.09 ; what was the amount of my bill ? 

21. A farmer sold grain as follows : wheat, for $296.75 ; 
corn, for $126.12^ j oat&, for $97.37^ ; rye, for $100.10; and 
barley, for $50.62^ : what was the amount of his sale ? 

22. A person made the following bill at a store : 5 yards 
of cloth, for $16,408 ; 2 hats, for $4.8 7 J ; 4 pau-s of shoes, 
for $6 ; 20 yards of .calicoi for $2,378 ; and 12 skeins of silk, 
for $0.62i^ : what was the amount of his bill ? 

23. What is the sum of $99 87 cents 5 mills ; $87 6 cents 
18 mills ; $59 42 cents 20 mills ; $60 49 cents 16 mills ; and 
$21 29 cents 13 mills ? 

24. What is the sum of $97 4 mills ; $25 19 mills ; $65 95 
cents 6 mills ; $4 87^ cents 3 mills ; and $55 14^ cents 9 
mills? 

25. Mr. James bought of Mr. Squbes, the grocer, the fol- 
lowing articles : a bag of coffee, for $37,874 ; a chest of tea, 
for $50.009 ; a barrel of sugar, for $19 4 cents and 6 mills ; 
and 9 gallons of wme, for $27 69 cents and 15 mills : what 
was the ^tmoant of his bill ? 
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SUBTRACTION 

199. Subtraction of ^Decimals is the operation of finding 
the difference between two decimal nnmbers. 

1. From 6.304 take .0563. 

Analysis. — In this example a cipher is annexed oferation. 

•o the minuend to make the number of decimal o qqaq 

places equal to the number in the subtrahend. 0563 

This does not alter the value of the minuend -I 

(Art. 196) : hence, 6.247t 

Bule. 

I. Write the less number under the greaJter^ so thai figures 
of the same unit value shall fall in Oie same coktmn : 

II. Subtract as in simple numbers, and point off the dedr 
mal places in the remainder, as in addition. 

Proof. — Same as in simple numbers. 

Examples. 

1. From 815.05 take .0467. 

2. From 410.0591 take 41.496. 

3. From 7141.604 take .09046. 

4. Required the difference between 5*1^9 and 5.768. 

5. What is, the difference between .3054 and 3.075 7 

6. Bequired the difference between 1745.3 and 173.45. 

7. What is the difference between seven-tenths and 54 ten- 
thousandths 7 

8. What is the difference between .105 and 1.00075 7 

9. What is the difference between 150.43 and 754.|55 7 

10. From 1754.764 take 375*49478. 



199. What is subtractiaii of decimal fractions? How do j(m set 
down the numbers for subtraction? How do jou then subtract? 
How many decimal places do you point off in the remainder ? What 
Is the proof? 
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11. Take 15.304 from 116.01. 

12. Required the difference between 11.641 and 36.49. 

13. Required tbe difference between 1 tenths and T b^« 
lionths. 

14. From 396 take 61 and 8 ten-thousandths. 
16. From 1 take one-thousandth. 

16* From 6374 take fifty-nine and one-tenth. 

11. From 366.0016 take 6 millionths. 

18. From 21.004 take 98 ten-thousandths. 

19. From 260.3609 take 41 ten-millionths. 

20. From 10.0302 take 19 millionths. 

21. From 2.03 take 6 ten-thousandths. 

22. From one thousand, take one-thousandth. 

23. From twentj-fire hundred, take twenty-five hundredths. 

24. From two hundred, and twentj-seyen thousandths, take 
ninety-seven, and one hundred twenty ten-thousandths. 

26. A man owning a vessel, sold five thousand seven hun- 
dred sixty-eight ten-thousandths of her: how much had he 
left? 

26. A farmer bought at one time 121.25 acres of land ; at 
another, 84.126 acres ; at another, 116.1 acres. He wishes to 
make his farm amount to 600 acres : how much more must he 
purchase f 

21. Bought a quantity of lumber for $611.31^, and sold 
it for $100 : how much did I gain by the sale 1 

28. Having bought some cattle for 1325.60 ; some etheep 
for $91.1 2 jt ; and some hogs for $60.81^ ; I sold the whole 
for $610.10: what was my entire g:ain? 

29. A dealer in coal bought 226.026 tons of coal : he 
sold to A, 1.06 tons ; to B, 20.001 tons ; to G, 40.1265 tons ; 
and to D, 31.00066 tons : how much* had he left ? 

30. A man owes $2346.865: and has due him, from A^ 
$1240.06 ; and from B, $1861,98J : how much will he have 
left after paying his debts? 
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MULTIPLICATION. 

200. MmJsaucATiov of dedmald is th» operatipii of taking 
one nomber as many tlmes^ as thtre ace tudta la a^other, when 
one or both of the &ctors- cx»itaiii de^imak. 

1. Multiply 8.03 by 6.102. 

Analysis. — If we change 
both factors to common fraor 
tions, the product of the nof 
merators will be the same a/si 
that of the decimal nnmbera, 
and the number of decimal 

■ 

places teill he equal to the 

number of ciphers in the two 

denominators; hence^ 

48.90906 

Rule. — Multiply a$ in simple numbers, and point off in 
the product, from the right hand, as many figures for deci- 
mols as there are decxn^cd places in both factors ; and if there 
be not so many in the product, supply the deficiency by pre- 
fixing ciphers. 

Proof. — The same as in whole nnmbers. 

Examples. 

1. Multiply 2.125 by 3t5 thousandths. 

2. Multiply .4112 by 6 and 6 tenths. 
8. Multiply .0125 by 4 thonsandths. 

4. Multiply 6.002 by 25 hundredths. 

5. Mnltiply 413.54 by 51 thousandths. 

6. Multiply 131.549 by 15 and 431 thousandths. 

1. Multiply 3, .1495, and 13481, together. 

• 

200. What is multiplication <tf decimala? A|ter multiplying, how 
many decimal places will you point off in the product ? When th^re 
are not so many in the product, what do you do? Give the rule for 
the multiplication of decimals. 
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8. Multiply .043*75 by 4*7134 hundred-thoiisaQdtlui. 

9. Multiply .3*71343 by seyeniy-five thousand 493. 

10. Multiply 49.0*754 by 3 and 5*714 ten-tiboasandths. 

11. Multiply .5*73005 hj '754 mOMimtihs. 

12. Multiply .375494 by 5*74 and 315 Inrndredths. 

13. Multiply .000294 by one milliontlL 

14. Multiply 300.2*7 by 62. 

15. Multiply 93.01401 by 10i)3962. 

16. Multiply 596.04 by 0.000012. 
1*7. Multiply 38049.0*79 by 0.000016. 

18. Multiply 1192.08 by 0.000024. 

19. Multiply '76098.158 by 0.000032. 

20. Multiply thirty-fiix thousand by thirty-siz thousandths. 

21. Multiply 125 thousand by 25 teurthousandths. 

22. Find the product of 50 thousand by *75 ten-millionths. 

23. Find the product of 48 hundredths by '75 ten-thousandths. 

24. What are the contents of a lot of land, 16.25 rods long, 
and 9.125 rods wide? 

25. What are the contents of a board 12.0*7 feet long, and 
1.005 feet wide f 

26. What will 2*7.5 yards of cloth cost, at .8*75 dollars per 
yard? 

2*7. At $25,125 an acre, what will 121.045^ acres of land cost? 

28. Bought 1*7.8*75 tons of hay, at $11.*75 a ton : what was 
the cost of the whole? 

29. A gentleman purchased' a farm of 420.25 acres, at 
135.08 an acre ; he afterwards sold 196.1*75 acres to one man 
at $3*7.50 an acre, and the remainder to another person, at 
$36,125 an acre : what did he gain ? 

30. A merchant bought two pieces of cloth, one containing 
37.5 yards, at $2.75 a yard, and the other, containing 27.35 
yards, at $3,125 a yard ; he sold the whole at an average 
price of $2.94 a yard : did he gain or lose by the bai'gain, 
and how much? 
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CONTBACTIONS IN MULTIPLICATION. 

201. Contractions, in the mullaplication of dedmaLs, are 
short methods of finding the product. 

CASS I. 
202. To multiply by 10, 100, 1000, Ao. 

1. Multiply 261.496 by 100. 

Analysis. — Eemoving the decimal point one opbration. 
place to the right, increases the yalue of the deci- 267.496 
mal ten times; remoying it two places, one hmi- 
dred times, &o. To multiply by 10, 100, &c., we 
remove the decimal pomt as many places to the 
right as there are ciphers in the multiplier: hence. 



100 



26t49.6 



Rule. — Bemove the decimal point as many places to the 
right as there are ciphers in the miUtiplier; annexing ciphers, 
if necessary. 

Examples. 

1. Multiply 419.64 by 10 ; also, by 100. 

2. Multiply 69.4129 by 1000 ; also, by 10. 

3. Multiply 41.63 by 10000 ; also, by 100. 

4. Multiply 21.04 by 100 ; also, by 1000. 
6. Multiply 129.012 by 1000 ; also, by 10. 
6. Multiply 81.1 by 10000 ; also, by 100. 
1. Multiply 140.1 by 1000 ; also, by 10. 

CASE II. 

203* To multiply two decimals, and retain in the product a 
certain number of decimal- places. 

1. Let it be required to find the product of 2.38646 mul- 
tiplied by 38.2116, in such a manner that it shall contain but 
four decimal places. 

8* 



\ 



1,78 CONTRACTIONS. 

Analysis. — Write the unit figure of the mul- opiBATiQir. 
tiplier under that place of the multiplicand 2.E8&45 
which has the same namher, counted from the 38.2 lt5 

decimal point, as the figures to be retained in • 

the product, and write the other figures in their • ao93o 
proper places. Now, the product of the unit 190916 
figure of the multiplier, by the figure of the mul- 4713 

tiplicand directly over it, will have the unit 239 

value^of the required product TU& product of 167 

the next figure at the rights in the multiplicand, j^g 

by the tens of the multiplier, will alsa give a 

product of the required unit value; and the 91.2044 
same will be true for the px>duct of any two 
figures eqtuJly distant firom the unit figure of the multiplier mi 
the figure of the multiplicand directly over it. 

In regard to the decimals, we observe, that the ten&s multi- 
plied by the figure at the left of the one standing over the unit 
figure of the multiplier, will give a product of the required unit 
value; and the same will be true for any two figures equally dis- 
tant from the decimal point and from the figure standing over the 
unit place of the multiplier. 

We therefore begin the operation with the highest unit figure 
of the multiplier, and the corresponding figure of the multiplicand, 
and then multiply in succession by the figures at the right. We 
must remember that the whole of the mtUtiplieafid should be multi- 
plied by every figure of the multiplier. Hence, to compensate for 
the parts omitted, we begin with one figure to the right of that 
which gives the true unit, and carry one when the product is 
greater than 5 and less than 15 ; 2, when it falls between 15 and 
25 ; 3, when it falls between 25 and 85 ; and so on for the higher 
numbers. 

For example, when we multiply by the 8, instead of saying 
8 times 4 are 82, and writing down the 2, we say first, 8 times 
5 are 40, and then carry 4 to the product 82, which gives 86. 

201. What is contraction in the multiplication of decimals ?— 203. 
How do you multiply by 10, 100, &c? If there are not as many decimal 
places in the product as there are ciphers, what do you do? — ^203. Ex 
plain the manner of multiplying two decimals together so as to retain 
a given number of places in the product 



P£CIMAL& 179 

So, when we multiply bj tJie last figure 5, we first say, 6 times 
8 are 15, *then 5 times 2 are 10 and 2 to oarrj, make 12, which 
is written down. 

Examples. 

1. Mcdtiply 36.74637 by 127.0463, retaimng three decimal 
laces in the product. 

CONTOACnON. COMMON WAT. 

36.74637 36.74637 

127.0463 127.0463 



3674637 11023911 

734927 ' ^2047822 

257225 14698548 

1470 25722459 

220 7349274. 

11 3674637 



4668.490 4668.490346931 

2. Multiply 54.7494367 by 4.714753, reservmg five places of 
decimals in the product. 

3. Multiply 475.710564 by .3416494, retaimng three decimal 
places in th^ product. 

4. Multiply 3754.4078 by .734576, retaining fire decimal 
places in the product. 

5. Multiply 4745.6^79 by 751.4549, and reserve only whole 
numbers in the product. 

DIVISION. 

204. Division of Decimals is the operation of finding how 
many times one number is contained in another, when one or 
both are decimals. 

204. What is divlsioa of decimals? How is division performed? 
How does the number of decimal places in the dividend compare with 
those in the divisor and quotient? How do you determine the num- 
ber of decimal places in the quotient? Qive the rule for the division 
of decimals. 
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DIVISION OF 



OPKBAnON. 

2.043).'I1505(35 
6129 

10215 
10215 

Ans. 0.35 



1. Divide the decimal .11505 by 2.043. 

Analysis. — Division of decimals is per- 
formed in the same manner as division 
of whole numbers. Since the dividend 
must be equal to the prodact of the di- 
visor and quotient, it must contain as 
manj decimal places as both of them. 
(Art. 200.) Therefore, 

There mtut he a$ many decimal places in the quotient ae the 
number of decimal places in the dividend exceeds that in the 
divisor: Hence, 

Rule. — Divide as in simple numbers, and point off in the 
quotient, from the right ha^id, as many places for decimals 
as the number of decimal places in the dividend exceeds th(U 
in the divisor; and if there are not so many, supply the 
deficiency by prefixing ciphers. 



Examples. 



L Divide 4.6842 by 2.11. 

2. Divide 12.82561 by 1.505. 

3. Divide 33.66431 by 1.01. 

4. Divide .010001 by .01. 

5. Divide 24.8410 by .002. 

6. Divide .0125 by 2.5. 



7. Divide .051 by .012. 

8. Divide .063 by 9. 

9. Divide 1.05 by 14. 

10. Divide 5.1435 by 4.05. 

11. Divide .46515 by 31.05. 

12. Divide 2.46616 by .145. 



13. What is the quotient of 15.15204, divided by 3 ? By 
.3 ? By .03 ? By .003 ? By .0003. 

14. What is the qaotient of 389.21&88, divided by 8 ? By 
.08 ? By .008 ? By ,0008 ? By .00008 ? 

15. What is the quotient of 314.598, divided by 9 ? By 
.9? By .09? By. 009? By .0009? By .00009? 

16. What is the quotient of 1528.4086488, divided by 6? 
By .06 ? By .006 ? .0006 ? By .00006 ? By .000006 ? 

11. Divide 11.543216 by 125.1. 

18. Divide 1431.5435 by .1493. ^ 
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19. Divide .0001*17089 by .0374. 

20. Divide 1674.35620 by 9.60. 

21. Divide 120463.2000 by 1728. 

22. Divide 47.64936 by 34.76. 

23. Divide 74.36716 by .00573. 

24. Divide .37645987 by 75.714. 

25. If 26 men remove 154.125 cubic yards of earth in a 
day, bow mach does each man remove? 

26. If 167 dollars 8 dimes 7 cents and 5 mills be equally 
divided among^ 17 men, how much wiU each receive? 

27. Bought 46.22 yards of cloth for 197.223 : how much 
was it a yard ? 

28. If 375.25 bushels of salt cost 1232.655, what is the 
price per bushel? 

29. At 10.125 per pound, how much sugar can be bought 
for 12.25 ? 

30. How many suits of clothes can be made from 34 yards 
of cloth, allowing 4.25 yards for each suit ? 

31. If a man travel 26.18 miles a day, how long will it 
take him to travel 366.62 miles 7 

32. A miller wishes to purchase an equal quantity of wheat, 
com, and rye ; he pays for the wheat, $2,225 a bushel ; for 
the com, $0,985 a bushel; and for the rye,- $1,168 a bushel: 
how many bushels of each can he buy for $242,979? 

33. A farmer purchased a farm contauiing 56 acres of wood- 
land, for which* he paid $46,347 per acre ; 176 acres of meadow 
land, at the rate of $59,466 per acre ; besides which there was 
a swamp on the farm that covered 37 acres, for which he was 
charged $13,836 per acre. What was the area of the land ; 
what its cost ; and what was the average price per acre ? 

34. A person dying has $8346 in cash, and 6 houses, valued 
at $4379.837 each ; he ordered his debts to be paid, amount- 
ing to $3976.480, and $120 to be expended at his funeral ; 
the residue was to be divided among Ms five sons in the fol- 
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lowing manner : the eldest was to hare a fourth part, and 
each of the other sons to have equal shares. What was the 
share of each son ? 

205. When the decimal placea of the dfviaor eikpeed those of 
the dividend. 

When there are more decimal places in the divisor tha 
in the dividend, annex as manj ciphers to the dividend as 
are necessary to make its decimal places equal to those of the 
divisor ; aU the figures of the quoHeni wUl then he, whole numr 
hers. And always bear in mind that, the number of decimal 
places in the quotient, is equal to the excess of the number in 
the dividend over the number in the divisor. 

Examples. 

1. Divide 4397.4 by 3.49. 6WftATioir. 

3.49)4391.40(1260^71^ 

Araltsis. — We annex one to the 
dividend. Had it contained no decimal ^^^ 

plaoe, we should have annexed two. 098 

2094 
2094 

2. Divide 109t.0109t by .100001. 

3. Divide 9811.004t by .1629135. 

4. Divide .1 by one ten-thousandth. 

5. Divide 10 by one-tenth. 

6. Divide 6 by .6. By .06. By .006. By .2. By .3. By 
.003. By .6. By .005. By .000012. 

206. When the division does not terminiCte. 

When it is necessary to continue the division further than 
the figures of the dividend will permit, we may annex ciphers 
to it, and consider them as decimal places. 



205. What do you do when the dedmal places of the divisor ex- 
ceed these ef the dividendY What will the quotient then he? 



DXG1KAL8. 
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Examples. 

1. DiTide 4.26 by 1.25. 

Analybib. — ^In this example, after having 
exhausted the decimals of the dividend, we 
annex a 0, and then the decimal places 
used in the dividend will exeeed diose in 
the divisor by 1. 

2. Divide .2 by .06. 

Analysis. — ^We see, that in this example, 
the division will never terminate. In such 
cases, the division should be carried to the 
third or fourth place, which will give the 
answer true enough for all practical pur- 
poses, and the sign + should then be writ- 
ten, to show that the division may still be 
continued. 



OTBBAnOH. 

1.25)4.25(3.4 
3.75 
500 
500 

Ans. 3.4 

OnRATIOV. 

.06).20(3.333 + 
18 
20 
18 
20 
18 
2 
Ans. 3.333 + 



3. Divide 37.4 by 4.5. 

4. Divide 586.4 by 875. 



5. Divide 94.0369 by 81.032. 

6. Divide 36.2678 by 2.25. 



207. United Statei Onzrancy. 

If we regard 1 dollar as the unit of United States Cur- 
rency, all the lower denominations, — dimes, cents, and mills, — are 
decimals of the dollar. Hence, all the operations npon United 
States Money are the same as the corresponding operations on 
decimal fractions. 



206. How do you continue the division after you have brought 
down all the figures of the dividend? When the division does not 
terminate, what sign do you place after the quotient? What does it 
iiiow? 

207. What is the unit of United States Currency? What parts of 
this unit are dimes? What parts are cents? Mills? 
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CONTBACTIONB IN DIVISION. 

208. Contractions in Division of Decimals, like that of 
whole nnmbers, are short methods of finding the quotients, 

CASE I. 
209. To divide by 10, 100, Ac 

1. Divide 419.256 by 10. 

Analysis. — ^Removing the decimal point one opniATipir. 

place to the left, diminishes the value of the 10)479.256 
decimal ten times; two places, 100 times, &c.; - 47.9256 

therefore, to divide by 10, 100, 1000, &c., we 
remove the decimal point as many places to the left as liiere are 
ciphers in the divisor. 

Rule. — Remove the decimal powi as many places to the 
left 08 there are ciphers in the divisor. 

Examples. 

1. Divide 8169.274 by 100 ; by 1000. 

2. Divide, 67135.62 by 1000; by 100; by 10. 

3. Divide 67.5 by 100 ; by 1000 ; by 1000000. 

NoTB. — ^If there are not as many figures at the left of the decimal 
point as there are O's in the divisor, prefix ciphers before writing the 
decimal point. 

4. Divide 4.9 by 100 ; by 1000 ; by 10000. 

5. Divide .30467 by 10 ; by 100 ; by 1000. 

6. Divide' .4741 by 100 ; by 1000 ; by 10000. 

7. Divide 4.97 by 10 ; by 10.0 ; by 1000. 

CASS II. 

210. To divide' so that the quotient may contain a given 
number of decimals. 

"' ' ^— ^^^— ^^ ■■■■■■ I ..P ■■III ll» ■ ■ Ml MI.IMIB 1 ■ I ■■ I , I , ,■ ^ ■ . « ■.— ^n^— ^M— — ^. ■ I ■■■■— ^1^— — ^M^M^ 

208. What are contractions in division of decimals T 
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1. Divide 754.347385 by 61.34775, and find a quotient 
which shall contain three places of decimals. 

Rule. 

I. Note tke unit <f the first quotierU figure, and then note 
the number of figures which the quotient must contain: 

il. ^ Select, from the left, as many figures^ of the divisor as 
you wish places in the quotient, and multiply the figures so 
selected ly the first qu>otient figure, observing to carry for the 
figures cast <^, as in the contraction of muU^dioation : 

III. Use each remainder as a new dividend, and in each 
following division omit one figure at the right of the divisor. 

OO/STRAffrtO} lOeiHOD. COMMON MSIBOD. 

61J34775}754.347885(12.296 6L34775)754.34738500(12.296 



^1348 61347 



14086 14086988 



12269 12269 



1817 1817 

1227 1226 



590 59048350 



552 . 5621 

38 38 

37 36 

1 



75 



550 



4385 
9550 



12975 



353750 
808650 



545100 



Analtsis. — ^In this example the order of the first quotient figure 
is tens; hence, there are two places of whole numbers in the 
quotient; and as there are three decimal places required, ther^ 
will be* five places in' all; hence, fiioe figvres of the divisor must 
be used. 

In the operation, by the common method, the figures at the 
right of the vertical line, do not affect the quotient figures* 



209. How do yon divide by 10, 100, &c?— 210. ExpMn the maimer 
of dtviding, so that the quotient shall contain a given number of 
4eciiQal places. 
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Examples. 

1. Divide 69 by .T4511345, and let the quotient contain 
four places of decimals. 

2. Divide 11493.40tt04962 by 495.183269, and let the 
quotient* contain four places of decimals. 

3. Divide 98.1§'I43'I by 8.4765618, and let the quotient 
contain seven places of decimals. 

4. Divide 41194.379461 by 14.13495, and let the quotient 
contain as many decimal places as there will be integers in it. 

BEDUCTION. 

211. A Denoionate Decimal is one in which the unit of 
the fraction is denominate. ^Thus, »3 of a dollar, .1 of a shil- 
ling, .8 pf a yard, &c., are denominate decimals, in which the 
units are, 1 dollar; 1 shilling, 1 yard. 

CASS I. 

212. To change a common to a decimal fraction. 

The value of a fraction is the quotient of the numerator 
divided by the denominator (Art. 133). 

4. Keduce |- to a decimal. 

Analysis. — ^If we place a decimal point after the oPERATiaN. 

7, and then write any number of O's after it, the 8)1.000 

value of the numerator will not be changed. .815 

If then, we divide by the denominator, the 
quotient will be the decimal number: Hence, 

Riile. — Annex decimd ciphers to the numerator^ and then 
divide by the denominator, pointing off as in division of 
decimals. 



211. What is a denominate decimal^ 
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Examples. 
Reduce the following common fractions to decimals. 



1. Reduce ;}, ^, and f. 

2. Reduce f , f , and ^g. 

3. Reduce | and -^j. 

4. Reduce jf^ and y^. 
6. Reduce ^ and yows^ 
6. Reduce ^ and ^. 

T. Express |^|^ decimally. 

8. Express -^^ decimally. 



9* Reduce /^ and ^. 

10. Express ^^4y decimally. 

11. Reduce ^j and ^^. 

12. Reduce | of f of 6. ' 

13. Reduce J of {^, 

14. Reduce ^ of |^. 

15. Reduce f of f |. 

16. Reduce ^^ and 7^. 



IT. What is the decimal value of |- of f multiplied by ^ f 

18. What is the value, in decimals, of ^ of f of |- divided 
by f off? 

19. A man owns j- of a ship ; he sells ^ of his share : 
what part is that of the whole, expressed in decimals? 

20. Bought il of 81^ bushels of wheat for ^ of T dol- 
lars a bushel : how much did it come to, expressed in decimals ? 

21. If a man receives f of a dollar at one time, |T^ at an- 
other, and $8f at a third : how much in all, expressed in 
decimals ? 

22. What mixed decimal is equal to the sum of f of 18, j\ 
of }i, and 1i? 

23. What decunal is equal to } of 3^ taken from 'f ^f 8| ? 

24. What decimal is equal to the sum of ^, y , and i ? 

OASE II. 

213. To change a decimal to the form of a common fraction. 

Analysis.— A decimal fraction may be changed to the form of 
a common fraction by simply writing its deaommatoc (Jbj\»« \^^^« 
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Examples. 
Express the following decimals in common fractions. 



1. Bedace .25 and .15. 

2. Reduce .125 and .625. 

3. Bedace .105 and .0025. 

4. Reduce .8015 and .6042. 

5. Reduce .68375. 



6. Reduce .01875. 

7. Reduce .22575. 

8. Reduce .265625. 

9. Reduce .333f 
10. Bedace .5714f. 



CASS III. 

214. To reduce a compound number to a decimal of a given 
denomination. 

1. Reduce £1 4s. 9fd. to the decimal of a £, 



Analysis. — We first reduce 8 
farthings to the decimal of a 
penny, by dividing by 4. We 
then annex the quotient .75d. to 
the 9 pence. We next divide by 
12, giving .8125, whioh is the 
decimal of a shilling. This we 
annex to the shillings, and then 
divide by twenty. 



OPKBiLTION. 

Jd. = •75d. ; hence, 
9f d. = 9.75d. 
12)9.75d. 

.8125s., and 

20)4.8125s. 

ie.240625^ therefore, 
£1 4s. 9fd. = iei.240625. 



Bule. — I, ^ the lowest denomination contains a fraction^ 
reduce it to a decimal and prefix the integral part : 

II. Then divide by the units of the ascending scale, annex 
the quotient to the next higher denomination^ and proceed in 
the same manner through all the denominations, to the re- 
quired unit, 

NoTB. — ^Wiien any denomination, between the lowest and the high- 
est is wanting, the number to be prefixed to the corresponding quo- 
tient, is 0. 

212. How do you change a common to a decimal fracticm? 

213. How do you change a decimal to the form of a common fraction ? 

214. How do you reduce a compound number to a dedmal of a 
given denmiinatieiit 
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Examples. 

1. Kednce 14 dra^ to the decimal of a lb. Avoirdupois. 

2. Bedace '78d. to the decimal of £. 

3. Reduce 63 pints to the decimal of a peck.' 

4. Reduce 9 hours to the decimal of a day. 

5. Reduce 375678 feet to the decimal of a mile. 

6. Reduce 7oz. 19pwt. of silver to the decimal of a pound 

7. Reduce 3 cwt. 7 lb. 8 oz. to the decimal of a ton. 

8. Reduce 2.45 shillings to the decimal of a iS. 

9. Reduce 1.047 roods to the decimal of an acre. 

10. Reduce 176.9 yards to the decimal of a mile. 

11. Reduce 2qr. 141b. to the decimal of a cwt. 

12. Reduce 10 oz. 18pwt. 16 gr. to the decimal of a lb. 

13. Reduce 3qr. 2na. to the decimal of a yard. 

14. Reduce 1 gal. to the decimal of a hogshead. 

15. Reduce 17 h. 6 m. 43 sec. to the decimal of a day. 

16. Reduce 4 cwt. 2|qr. to the decimal of a ton. 
^7. Reduce 19s. 6d. 2far. to the decimal of a pound. 

18. Reduce 1 R. 37 P. to the decimal of an acre. 

19. Reduce 2 qr. 3 na. to the decimal of an English ell. 

20. Reduce 2 yd. 2 ft. 6 J in. to the decimal of a mile. 
^21. Reduce 15' 22 J" to the decimal of a degree. 

22. Reduce 1 cwt. 1 qr. 1 lb. to the decimal of a ton. 

23. Reduce 3 bush. 3pk. to the decimal of a chaldron. 

24. Reduce 17 yd. 1ft. 6 in. to the decimal of a mile. 

25. What decimal part of a year is 9^ months? 

26. What decimal part of an acre is 1 R. 14 P. 7 

27. What decimal part of a chaldron is 45 pk. ? 

28. What decimal part of a mile is 72 yards ? 

29. What part of a ream of paper is 9 sheets ? 

30. What part of a rod in length is 4.0125 inches? 

31. Reduce 10 wk. 2 da. to the decimal of a leap year. 

32. Reduce 4 | 13 13 10 gr. to the decimal of a lb. 

33. Reduce 3qt. 1.75 pt. to the decimal of a hhd. 

34. Reduce 24 sq. yd. 1.8 sq. ft. to the decimal of an acre. 
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CASE IV.^ 

215. To find the value of a deciiiial in integers of lower de- 
nominations. 

1. What is the yalae of .832296 of a iS ? 

Analysis. — ^First multiplj the decimal opbeation. 

bj 20, which brings it to the denomination .832296 

of shillings, and after cutting off from the 20 

right as many places for decimals as there lfifi4.^Q20 

are in the given number, we have 16s. ' .^ 

and the decimal .646920 over. This is 

reduced to pence by multiplying by 12, 1.151040 

and then to fEirthings by multiplying 4 

^y^ 3.004160 

Ans. 16s. Td. Sfar. 
Bule 

I. Multiply the decimal by the units of the descending 
scale, and point off' as in the mvltiplicaJtion of decimals : 

II. Multiply the dedmcU part of the product as before, and 
'continue the operations to the lowest denomination. The in- 
tegers cut off at the left, form the answer. 

!Examples. 

1^ What is the value of .6725 of a hundredweight? 

2. What is the value of .61 of a pipe of wine ? 

3. What is the value of .83229 of a iB? 

4. Reqmred the value of .0625 of a barrel of beer. 
6. Required the value of .4285 Y of a month. 

6. Requked the value of .05 of an acre. 

7. Required the value of .3375 of a ton. 

8. Required the value of .875 of a pipe of wine. 

9. What is th6 value of .375 of a hogshead of beer ? 

S315. How do you find the value of a decimal in integers of lower 
denominations ? 



DECIMALS. 191 

10. What is the value of .911111 of a pound troy? 

11. What is the indue of .6t5 of an English ell? 

12. What is the value of .001136 of a mile in length? 

13. What is the value of .000242 of. a square mile? 
14* Required the value of .4629 degrees. 

15. Required the value of .816 of a yard. 

16^. Required the value of .3489 of a pound, apothecaries. 

IT. Required the value of .159 of an acre. 

18. Required the value of .01815 of a ream of paper. 

19. Required the value of .0055 of a ton. 

20. Required the value of .625 of a shilling. 

21. Required the value of .3316 of an acre. 

22. Required the value of .185 of a year of 365^ days. 

REPEATING BECIMALS. 

216. In changing a common to a decimal fraction, there are 
two general cases : 

1st. When the division terminates ; and 
2d. When it does not terminate. 

In the first case, the quotient will contain a limited number 
of decimal places, and the exact value of the common fraction 
wiU be expressed decimaUy. 

In the second case, the quotient will contain an infinite 
number of decimal places, and the exact value of the common 
fraction cannot be expressed decimaUy. 

CASE I. 

217. When the division tenninates. 

When a common fraction is reduced to its lowest terms 
(which we suppose to be done in all cases that foUow), there 
will be no factor common to its numerator and denominator. 

216. How many cases are there in changing a common to a ded 
mal fraction? What are they? What distingnishes one of these 
cases from the other? 
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1. Reduce ^ to its equiyaleiit decimaL 

Analysis. — ^Annexing one to the nnmer- 
ator multiplies it by 10, or by 2 and 5; 
hence, 2 and 5 become prims factors of 
the numerator every time that a is an- 
nexed. Bat if the diyision is exact, these 
[tnme factors, and none others^ mnst also be 
found in the denominator. 

2. Bedace ^ to its equivaleiit decimaL 

Analysis.— 86=18 x 3 = 9 x 2 x 2 = 
8x8x2x2; in which^ we see that the 
denominator contains other factors than 2 
and 6; hence, tJie fraction cannot he ex- 
actly repressed decimally. 



OFKRATIOV. 

50)IT.00(.S4 
15 

2 00 
2 00 



OPKRATIOII. 

36)5.0(.1388+ 
36 



140 
108 



320 

288 



320 
288 



\ 



Rule. — I. Beduce the fraction to 
its lowest terms, then decompose the de- 
nominator into its prim£ factors ; and 
if there are no factory other than 2 
and 5, the exact division can he made: 

II. If^there are other prime factors, the exact division can" 
not be mxide. 

NeTE. — Every annexed to the nmnerator, introdnoes the two 
&ctors 2 and 5; and these &ctor8 must be introdaced mitil we have 
as many of each as there are in the denominator after it shall have 
been decomposed into its prime fiictors 2 and 5. Bat the qnotient 
will ocNitam as many decimal places as there are decimal O's in the 
dividend. Hence, 

The number of decimal places in tJie quotient wiU be eqtud 
to the greatest number of fojctors^ 2 or 5^ in the divisor. 

3. Can /j be exactly expressed dedmally? How omoatioh. 

many places ? 25)T.0(.28 

Analysis. — 25 =5x5; hence, the fraction can be ex- ^^ 

actly expressed decimally, and by two decimals, because ^^0 

6 is taken twice as a fsiotor in the divisor. 



200 



DECIMALS. 193 

Examples. 
Find the decimals and number (f places in the following: 



1. Express yf^^ decimally. 

2. Express -^ decimally. 

3. Express ^^ decimally. 

4. Express y^|^ decimally. 



5. Express ^^ decimally* 

6. Express -^ decimally. 
T. Express ^^ decimally. 
8. Express ^f|^ decimally. 



CASE II. 
218. When the division does not terminate. 

1. Let it be required to reduce J to its equivalent decimal. 

Analysis. — ^By annexing decimal ciphers to the operation. 
numerator 1, and making the division, we find the 3)1.0000 

equivalent decimal to be .8838+, &c., giving 8's .3333+ 

as far we choose to continue the division. 

The further the division is continiiedj the nearer the value 
of the decimal will approach to J, the exact value of the com- 
mon fraction. We express this approach to equality of value, 
by saying, that if the division be continued without limit, that 
is, to infinity] the value of the decimal will then become equal 
to that of the common fraction ; thus, 

.3333 . . . , continued to infinity = ^ ; 
for, each succeeding 3 brings the value nearer to \, 

Also, .9999 . . . , continued to infinity = 1 ; 

for, each succeeding 9 brings the value nearer to 1. 

2. Find the decimal corresponding to the common fraction |. 

Analysis. — Annexing decimal ciphers and operation. 
dividing, we find the decimal to bo .2222+, 9)2.0000 

in which we see that the figure 2 is continually .2222 

repeated, 

9 
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Examples. 

1. Express the fraction ^ decimallj. 

2. Change ^j into a decunal' fraction. 

3. Bednce /y ^^ ^ decimal fraction. 

4. Reduce ^ to a decimal fraction. 

219. Definitions. 

1. A Rkpeating Deciical is a decimal in which a sin^ 
figure, or a set of figures, is constantly repeated. 

2. A Repetend is a single figure, or a set of figures, which 
is constantly repeated. 

3. A Single Repetend is one in which only a single figure 
is repeated ; as 

i = .2222+, or f = .3333+. 

Such repetends are expressed by simply -putting a mark over 
the first figure ; thus, 

.2222+, is denoted by ."^2, and .3333+ by .^3. 

4. A Compound Repetend has a set of figures repeated ; 

thus, 

ii = .51 5T+, and |J|f = .5723 5123 + 

are compound repetends, and are distinguished by marking the 
first and last figures of the set. Thus, 51 51+ is written 
.^51', and .5123 5123 + is written .^5123'. 

5. A Pure Repetend is one which begins with the first 
decimal figure ; as, 

.^3, .^5, .413', &c. 

217. How do you determine when a commofi fraction can be ex 
actly expressed decimally? How many decimal places will there be 
in the quotient? — 218. Can one-third be exactly expressed decimally? 
What is the form of the quotient? To what does the value of this 
quotient approach? When does it become equal to one-third? — 219. 
1. What is a repeating decimal? 2. What is a repetend? 3i What 
ifi a single re^^tcud? 4. What is a com^H>uud rejx.'Uaul? 
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0. A Mi^ED B.EPETEND is 0116 wMch has significant figares 
or ciphers between the decimal point and the repetend ; or 
which has whole numbers on the left hand of the decimal 
point ; such figures are called finite figures. Thus, 

.0^*[33', .4^13', .3^673', 6.^5, 

are all mixed repetends ; .0, .4, .3, and 6, are the finiie figure?. 

T. Similar Bepetends are such as begin at equal distance 
from the decimal points ; as .3^54', 2.7^634'. 

8. DissDfiLAB Bepetends are such as begin at different dis- 
tances from the decimal points ; as .^253', .4*7^52'. 

9. GoKTERMiNons Bepetends are such as end at equal dis- 
tances from the decimal points; as .1^25', .^354'. 

10. Similar and Conterminous Bepetends are such as begin 
and end at the same distances from the decimal point ; thus, 
63.2^763', 4.6^326', and .4^632', are similar and conterminous. 

EEDUCTION OF REPETENDS TO <50MM0N FEACTIONb. 

■ 

case" I. 

220. To reduce a pure repetend to its equivalent common 
fraction. 

Analysis. — This proposition is to be analyzed bj examining 
the law of forming the repetends/ 

1st. i=.llll+&c. = .U; and | = 4444+&o.=:.'^4: 

2d. ^ = .010101 + &c. = .^01' ; and fj = .2727 + &c. = .^27' : 
8d. ^ =.001001+ &o.=.^001' ; and f|f = .324824+ &c. = .^324': 
&c., &c., &c., &c. 

The above law for the formation of repetends does not depend 
on the multipliers 4, 27, and 824, but would be the same for any 
other figures. 

Rule. — Divide the number denoting the repetend by as 
many 9's as there are figures, and reduce the fraction to 
its lowed terms. 
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Examples. 

1. What is the equivalent common firaction of the repetend 
0.^3? 

We have, f = i = 0.83333+ = .^3. 

2. What is the equivalent common firaction oi the repetend 
.^162' ? 

We have, iff = ^^. Ans. 

3. What are the fflm{de8t eqnivaleiit common firactions of the 
repetends .^6, /162', 0;169230', .^^945', and .H)9' ? 

4. What are the least equivalent common firactions of the 
repetends .'594405', .'36', and .'14285*7' ? 

CASE II. 

221* To raduoe a mixed repetend to its eqxitval«it commoii 
fractioii. 

Analysis. — ^A mixed repetend is composed of the finite figures 
which precede, and of the repetend itself; hence, its value mnst 
be equal to such finite figures" plus the repetend. 

When the repetend begins at the decimal point, the unit of 
the first figure is .1. But if the repetend begins at anj place at 
the right of the decimal point, Khe unit value of the first figure 
inU be diminished ten times for each place at the right, and 
hence, O's must be annexed to the 9*s which form the divisor. 

Rule. — To the finite figures^ add the repetend divided by 
us many ^s as it contains places of figures, with as many 
O's annexed to them as there are places of decimal figures 
vreceding the repetend ; the sum reduced to its simplest form 
vnU he the equivalent fraction sought. 

219. 6. What is a pure repetend? 6. What is a mixed repetend? 
7. What are similar repetends? 8. What are <1iwrinnil«i' repetends? 
9. What are coDterminoiis repetends? 10. What are similar and 
conterminous repetends ? — 220. How do yon reduce a pnre repetend to 
an equivalent common fraction? — ^221. How do you find the value ol 
a mixed repetend? 
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I 

9 

Bzamples. 

1. Required the least equivalent common fraction of the 
mixed repetend, 2.4^18'. 

Now, 
2,4^18' = 2 + 1^ + ^18'=;= 2 + TV + ^ = 2ff^n«. 

2. Required the least equivalent common fraction of the 
mixed repetend .5' 925'. 

We have, ,5^925' = ^ + ^^q = if. Ans. 

3. What is the least equivalent common fraction of the 
repetend .008^49tl33'? 

We have, .008^497133' = rs%xs + jrsSWiojns = i^ffr- 

4. Required the least equivalent common fractions of the 
mixed repetends .13^8, T.5M3', .04^354', 37.6^4, .6^15', and 
.^54347'. 

5. Required the least equivalent common fra^^tions of the 
mixed repetends 0.1^6, 0.4^38', .09^3, 4.V543', .009^87', and .4^5. 

CASE III. 

222. To find the finite figures and the repetends correspond- 
ing to any common fraction. 

1. Find the finite figures and the repetend corresponding to 
the fraction -g^. 

Analysis. — 1st. Bednce the opbkation. 

fraction to its lowest terms, and 5 3 

then find all the factors 2 and 5 f^q = ogo 
of the denominator. 

3 3 

2d. Add decinud oipher8> ^ = 2><2x2x5xT 
the numerator and make the 

division. * 280)3.000+ (.010^714285' 

8d. The numher of finite decimals preceding the first figure 
of the repetend will be equal to the greatest number of factorp 
2 or 6 : in this example it is 8. 
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41^. When a remainder is found which is the same as a previotf* 
dividend, the second repetend hegins. 

6th. The number of figures in any repetend will never exceed 
the number, less 1, of the units in that factor of the denominator 
which does not contain 2 or 5. In the example, that number is 7, 
and the liumber of figures of the repetend. is 6. 

Rule. — Divide the numerator of the common fraetion, re* 
duced to its lowest terms, by the denominator, and point off 
in the quotient the finite decimals, if any, and the repeteiid. 



Examples. 

1. Find whether the decimal, equivalent to the common 
fraction ^jjg - ^ , is finite or repeating: reqmred the finite 
figures, if any, and the repetend. 

Analysis. — We first reduce the opbratiow. 

fraction to its lowest terms, giving 249 83 



vfiif- ^^ *^®^ search for the 29304 "" 9T68 

factors 2 and 5 in the denominator, 

and find that 2 is a factor 8 times; ^^ ^^ 



hence, we Ifnow that there are ^^^^ 2x2x2x1221 

three finite decimals preceding the 9768)83.00 . . . (.008^497133' 
repetend. We next divide the 

numerator 88 by the denominator 9768, and note that the repetend 
begins at the fourth place. After the ninth division, we find the 
remainder 88; at this point the figures of the quotient begin to 
repeat; hence, the repetend has 6 places. 

2. Find the finite decimals, if any, and the repetend, if any, 
of the fraction ^f^. 

3. Find the finite decimals, if any, and the repetend,' if any, 
of the fraction yl^* 

4. Find the finite decimals, if any, and the repetend, if any, 
of the fractions ^, ^% ^^. 
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223. Properties of the Repetends. 

There are some properties of repetends which it is important 
to remark. 

1. Any finite decimal may be considered as a repeating 
decimal by making ciphers recur ; thus, 

.35 = .35^0 = .35^00' =.35^000' = .35^0000', &c. • 

2. Any repeating decimal, whateyer its number of figures, 
may be changed to one having twice or thrice that number of 
figures, or any multiple of that number. 

Thus, a repetend 2.3^5t' having two figures, may be changed 
to one having 4, 6, 8, or 10 places of figures. For, 

2.8^6T' = 2.3^5T5t' =2.3^6^5151' = 2.3^57515151', &c. ; 

so, the repetend 4.16^316' may be written 

4.16^316' = 4.16^316316' = 4.16^316316316', &c ; 

and the same may be shown of any other. Hence, two or 
more repetends, having a different number of places in each, 
may be reduced to repetends having the same number of places, 
in the following manner : 

Find the least common multiple of the nuTober of places in 
each repetend, and reduce each repetend to sxich number of 
places. 

3. Any repeating decimal may be transformed into another 
having finite decimals and a repetend of the sam^ number of 
figures as the first. Thus, 

:bV = .5^15' = .51^51' = .515^15' = .5151^51' ; and 
3.4^185' = 3.4^851' = 3.418^518' = 3.4185^85' ; 

and hence^ any two repetends may he made similar, 

222. How do yon find the finite figures and the repetend corre- 
sponding to any common fraction ?— 223. 1. How may a finite decimal 
be made a repeating decimal? 2. When a repetend has a given 
number of places, to what other form may it be reduced? How? 
8. Into what form may any repeating decimal be transformed? 
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These properties may be proved by chan^ng the repetends 
into their equivalent common fractions. 

4. Having made two or more repetends similar by the last 
article, they may be rendered conterminous by the previous 
one ; thus, tivo or more repetendn may always he made similar 
and conterminous, 

5 If two or more repeating decimals, having several repe- 
tends of equal pIiBU^es, be added together, their snip will- have 
a repetend of the same number of places ; for, every two sets 
of repetends will give the same sum, 

6. If any repeating decimal be multiplied by any number, 
the product will be a repeating decimal having the same 
number of places in the repetend ; for, each repetend toiU be 
taken the same number of times, and consequently must pro- 
duce the same product 

Examples. - 

1. Reduce .13^8, T.6^43' .04^364', to repetends having the 
same number of places. 

Since the number of places are now 1, 2, and 3, the least 
common multiple is 6, and hence each new repetend will con- 
tain 6 places ; that is, 

.13^8 = .13^888888' ; T.5^43' = t.5^434343' ; and 

.04^354' = .04^354354'. 

2. Reduce 2.4U8', .5^925', .008^497133', to repetends having 
the same number of places. 

3. Reduce the repeating decimals 165.'164', .'04', .03"7 to 
such as are similar and conterminous. 

4. Reduce the repeating decimals .5% .4^75', and 1/757', 
o such as are similar and conterminous. 

■V2;i 4 To what bim may two or more repeftendB be reduced? 
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ADDITION. 
224* To add repeating decimab. 

L Make the repetenda, in each nurnlfer to be added, similar 
and conterminous:^ 

II. Write the places of the sams unit value in the same 
column, and so many figures of the second repeten<H in each 
CLS shall indicate vrith certainty, how many are to be carried 
from one repetend to the other : then add as in whole numbers. 

NoTB. — ^If all the figures of a repetend are 9% omit them and add 
1 to the fignre next at the left. 

Examples. 

1. Add .12^6, 4.463', 1.^1143', and 2.^^54', together. 

SISSIMILAB. SnCIIAB. SIHILAa AMD OONTiaMINOUS. 

.12^6 = .12^5 = .12^566556555565.' - - - 5666 

4.U63' = 4.16^316' =4.16^316316316316'- - - 3163 

l.ni43' = l.rr43n' = 1.7r43n437143n' - - - 43tl 

2.^54' = 2.54^64' = 2.54^546454546454' - - - 5464 

The true sum = 8.54^864470131697' 1 to carry. 

2. Add 67.3^45', 9.^661', .^26', 17.4^7, .^6, together. 

3. Add .H75', 3.76^43', 64.^5', .^67', .r788', together. 

4. Add .^6, 4.3^7, 49.4^67', .4^954', .^346/ together. 

6. Add .475', 42.^57', .3^753', .4^964', 3.7^54', together. 
6. Add 165, .464', 147.^04', 4.^96', 94.3^7 4.^712346^ 

SUBTRACTION. 
226. To Bubtract one repeating decimal from another. 

I. Make the repetends similar and conterminous: 

II. Subtract as in finite decimals, observing that when the 
repetend of the lower line is the larger, 1 must be carried to 
the first right-hand figure. 

224. How do you add repeating decimals ?-— 225. ^ow do you sub- 
tract repeating dedmal& 

9* 
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Examples 
1. From il.4^T6' take 3.45^735'. 

DISSIMILAR. SIXILAR. SIMILAR AND CONTERMINOUS. 

11.4^5' = 11.4r5r = 11.4^575757' - - - - 575 
3.45^35' = 3.45^735' = 3.45^735735' - . - - 735 
The tfue difference = 8.01^840021' 1 to carry. 



2. From 47.5^3 take 1/757'. 

3. From 17.^573' take 14.5^7. 

4. From 17.4^3 take 12.34^3. 

5. From 1.12^754' take .4^384'. 



6. From 4.75 take .37^5. 

7. From 4.794 take .1^44'. 

8. From 1.45^7 take .3654. 

9. From 1.4^937' take .1475. 



MULTIPLICATION. 

226. To multiply one repeating deoimal by another. 

Change the repeating decimals into their equivalent comr 
mon frojctions, then multiply them together ^ and reduce the 
product to its equivalent repeating decimal. 

Examples. 

1. Multiply 4.25^3 by .257. 

OPERATION. 

4.25^3 = 4 + f^5 + irf ff = 4 + f ?f + uftr = 1^1 = m' 

— 1.914 — 957 

— 4 50 — TJ23 

Also, .257 = j^V^ ; hence, 

£67 sx 26_7_ — 24594 9 _- 1 09310^6 • 
aTJ ^ looo — 75T000 — X.VJ701V u , 

and since 225000 = 5x5x5x5x5x2x2x2x9, 
there will be five places of finite decimals, and one figore in 
the repetend. 

NoTB. — ^Much labor will be saved in this and the next rule by keep- 
ing every fraction in its lowest terms ; and when two firactions are to 
be multiplied together, cancel aU the factors common to both terms 
before making the multiplication. 

2. Multiply .375^4 by 14.75. 6. Multiply 3.4.5^6 by .42^5. 



3. Multiply .4^253' by 2.57. 

4. Multiply .437 by 3.7^5. 
6. Multiply 4.573 by .3^75'. 



7. Multiply 1.^456' by 4.2^3. 

8. Multiply 45.1^3 by .^245'. 

9. Multiply .4705^3 by 1.7^35'. 
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DIVISION. 

227. To divide one repeating decimal by another. 

Change the decimals into their equivalent common fractionb, 
and find the quotient^ of these fractions. Then change the 

quotient into its equivalent decimal 

* 

!Examples. 
1. Divide 66/6 by 13t. 

OPERATION. 

66/6 = 56 + f = 4^ = ija. 
Then, H^-^13T = i^XTiT = iT? = .'41362530'. 



2. Divide 24.3^18' by 1.192. 

3. Divide 8.6968 by .2^45'. 

4. Divide 2.295 by .^291'. 

5. Divide 47.345 by 1.^76'. 



6. Divide 13.5U69533'by 4.^297' 
1. Divide .^45' by .418881'. 

8. Divide .^475' by .3^53'. 

9. Divide 3.^753' by .^24'. 



CONTINUED FRACTIONS. 

228. A Continued Fraction has 1 for its numerator, and 
for its denominator a whole number plus a fraction, which also 
has a numerator of 1, and for a denominator, a whole number 
plus a similar fraction, and so on. 

1. If we take any irreducible fraction, as ^, and divide 

both terms by the numerator, it will take the form, 

15 1 1 

^ = 29 = , , ,4 ^7 making the division. 

-^y ft 1 + tj> 

If, now, we divide both terms of H ^7 ^4, we have, 

14___J 

15 - 1 + t;V 

226. How do you mtdtiply repeating decimals? — ^227. How do you 
divide repeating decimals ?— 228. What are continued fractions ? Wliat 
is the rule for finding the approximate value? 
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If. now, we replace {^ 3j its value, yITX^ ^® ^^^^ ^*^® 

16 1 



29 1 + 1 



hence, this is a zontinued fraction, 

2. Reduce ^ to the form of a continued fraction. 



15 1 4 1 

— ' - -^ . ... ' ■ 


3 


19 1+^' 16 8 + J' 


4 


16 1 

19 ~ 1 + 1 




3 + 1 





1 + * 

hence, 

Akaltsis. — ^Let us analjze this example. If we neglect what 
comes after 1, the first term of the first denominator, we shall 
have, 1=1, which is called tJie first a/pproximativ/g fraction. If we 
neglect what comes after 8, the first term of the second denomi- 
nator, we shall have, 

the second approximating fraction. 

If we neglect what comes after 1, the first term of th6 third 
denominator, we shall have, 

I— 4 

1+1 = 6 

3 + 1 

the third approximating fraction; and so on, for fractions which 

follow. 

- If we stop at the first approximaling fraction, the denominator 1 

will be less than the true denominator; for, the true denominator 

is 1 plus a fraction; hence, the value of the first approximating 

fraction will be too great; that is, it will exceed the value of the 

given fraction. 

If we stop at the second, the denominator 3 will be less than the 

true denominator; hence, \ will be greater than the number to be 

Added to 1 ; therefore, 1 + | is too large^ and 1 -r 1 + ?, which 
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is f , is ^ small: that is, it is less than ihe value of the given frac- 
tion. Thus, every odd approximating fraction gives a value too 
large^ and every even one, gives a value too small. 

Hule. — WrUe the given fraction in the form of a continued 
fraction, using several terms when a near approximaJtion is 
desired ; then take a mean between the la^ and the preceding 
approximaiing fractions* 

Examples. 
1 Kedace |ff to the form of a continued fraction. 

829 



43t 



= 2 + 1 



2 + 1 



1 + 1 



1 + 1 



3 + A. 

2. Place f ^ under the form of a continued fraction, and 
find the valae of each of the approximating fractions. 

3. Place 1^ nnder the form of a continued fraction, and 
find the value of each of the approidmating fractions. 

4. Place ^ under the form of a contmued fraction, and find 
the value of each approximating fraction. 

5. Place fl under the form of a continued fraction, and find 
the value of each approximating fraction. 

6. Place ^ under the form of a continued fraction, and find 
the value of each approximating fraction. 

7. The solar year contains 365 da. 5 br. 48 m. 48 sec. Find 
what fractional part of a day the excess of the solar year is 
above the common year, when the operation is ciarried to the 
-fifth approximating fraction. 
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RATIO AND PROPORTION. 

229. Two nambers, of the same kind, n^j be compared in 
two ways : 

1st. Bj* consideriDg how much one is greater or less thai 
the other, which is shown by their difference ; and, 

2d. By considering how many times one number is greater 
or I^ than another, which is shown by their quotient. 

In comparing two numbers, by means of their difference, the 
iess is always taken from the greater. 

In comparing two numbers by their quotient, one is regarded 
as a standard which measures the other; hence, to measure 
a number, is to find how many times it contains the standard. 

230. A B.ATIO is the quotient arisiug from dividing one num- 
ber by another. 

The Terms of a ratio are^he diyisor and dividend ; hence, 
every ratio has two terms. 

The Divisor is called the Antecedent ; and the Dividend is 
called the Consequent. 

The ANTECEDENT and consequent, taken together, are called 
a Couplet. 

231. The ratio of one number to another is expressed in two 
ways : 

1st. By a colon ; thus, 4 : 16 ; and is read, 4 is to 16 ; or, 
16 divided by 4. 
2d. In a fractional form, as ^ ; or, 16 divided by 4. 

22dr In how many ways may two nmnbeis of the same kind be 
eompared with each other? If yon oompare by their di^rence, what 
do yon do? If yon oompare by the quotient, how do yon regard one 
of the numbers? How do you measure a number? 

230. What is a ratio? What are its terms? How many terms has 
every ratio ? What is the divisor caUed ? What the dividend ?— 231. In 
how many ways is the ratio expressed? What are they? How is it 
nadf 
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Since every ratio, may be expressed under the form Of fa 
fraction, and since the numerator and denominator may be mul- 
tiplied or divided by the same number, without altering the 
value (Arts. 143 and 144), it follows that. 

If both terms af a ratio be multiplied or divided by the 
sam^e number ^ the ratio will not be changed. 

232. A SniFLE Batio is when both terms are simple num 

bers ; thus, 

t : 12, is a simple ratio. 

233. A CoMFOUNn Katio is one which arises &om the mul- 
tiplication of two simple ratios : thus, in the simple ratios 

5 : 10, and 3 : 12, 

if we multiply the corresponding terms together, w^ have 

6 X 3 : 10 X 12, 

which is compounded of the ratios of 5 to 10, and of 3 to 12. 

234. The ELEifENTS of a term are its factors : thus, 5 and 3 
are the elements of the first term, and 10 and 12 of the second. 

These elements are generally written in a column, thus, 

of • 1 2 f 5 ?^^ ^^^» ^ multiplied by 3, to 10 multiplied by 12. 

Note. — ^A compound ratio may be reduced to a simple ratio, by 
multiplying the elements; thus the last ratio is that of 15 to 120. 

235. To find the ratio of one number to another. 

When the antecedent is less than the consequent, the ratio 
shows how rriany times the consequent is greater than the 
antecedent. 

When the antecedent is greater than the consequent, the 
ratio shows what part the consequent is of the antecedent. 
The phrase, "what part," implies the quotient of a less num- 
ber divided by a greater. 



282. What is a simple ratio?— «33. What is a compound ratio?— 
234. What are the elements of a term? 



SOS 
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Examples. 
1. What is the ratio of 9 tons to 15 tons ? 

« 

Analysis. — ^In this example the anteeedeat is 9 tons, and the 
consequent is 16 tons ; the ratio is therefore e^ressed by the frac- 
tion V=rJ = l|. 

2. What is the ratio of 6 inches to 24 inches ? 

3. What is the ratio of ? feet to 35 feet ? 

4. What is the ratio of fifteen dollars to 6 dollars ? 

5. What is the componnd ratio of 5 : 6 and 4 : 10 ? 

6. What is the componnd ratio of 6 : 9 and 3:4? 

f. What is the componnd ratio of 4 : 5, 9 : 8, and 3:57 



8. What part of 6 is 4 ? 

9. What part of 10 is 5? 

10. What part of 34 is IT? 

11. What part of 460 is 300? 

12. What part of 96 is 16? 



13. 8 is what part of 12 ? 

14. 16 is what part of 48 ? 

15. 18 is what part of 90 ? 

16. 15 is what parTof 165 ? 
IT. 9 is what pajt of 11 ? 



236. To find the antecedent or consequent, when the ratio and 
one of the terms are given. 

1. The ratio of two numbers is 5 ; and the antecedent is 4 
dollars : what is the consequent ? 

Analysis.— Since the ratio is equal to 
the quotient of the consequent divided 
by the antecedent, it follows: 

1st. That the consequent is equal to 
the antecedent multiplied Jty the ratio: 

2d. That the antecedent is equal to 
the consequent divided lyy the ratio. 



OPERATIOH. 

Biiilo 
5 = 



__ consequent, 
antecedent. 



5 X ant. = cons. 
$4 X 5 = $20 = cons. 



Examples. 

1. The ratio of two numbers is T, and the antecedent is 
16cwt. : what is the consequent? 

2. The consequent is 30 tons, and the ratio is 6 : what ia 
the antecedent ? 
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^. The aniecedcat s 15, aad the ratio is 4 : what is the 
consequent f 

4. The ratio of two nombers is 1}, and the conseqaent is 
1 : what is the antecedent f 

&. The ratio of two numbers is f , and the antecedent is | . 
what is the consequent? 

6. The ratio of the monthly wages of two men is 8 : the 
greater wages of one is $256: what is the wages of the other? 

7. The ratio is 25, and the consequent is 14 X 5 X 10 : 
what Is the antecedent? 

8. The value of a horse is 2} times that of an ox : the 
value oi the horse is $143 : what is the value of the ox ? 

SIMPLE PROPORTION. 

237. A Simple Proportion is an expression of equality 
between two simple and equal ratios. Thus, the two couplets, 

4 : 20 aad 1 : 5, 

having the same ratio 5, form a proportion, and are written^ 

4 : 20 : : 1 : 5, 

by sunply placing a double colon between the couplets. The 

terms are read, 

4 is to 20 as 1 is to 5, 

and taken together, they are called a proportioru 

238. The 1st and 4th terms of a proportion are called the 
extremes; the 2d and 3d terms, the means. Thus, in the pro- 
portion, 

6 : 24 : : 8 : 32, 

6 and 32 are the extremes, and 24 and 8 the means : 

* 24 32 

f Since -:r = -;r 

6 8 

we shall have, by reducing to a common denominator, 

24 X 8 _ 38 X 6 
6X8 "■ 6X8 



/ 
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V 

Bat nnce the fractions are eqnal, and hare the same de- 
nominators, their numerators must be equal, viz. : 

24 X 8 = 32 X 6 ; that is, 

In any proportion^ the product of the extremes is equal to 
the product of the means. 

Thus, in the proportions, 

1 : 8 . : : 2 : 16 ; we have 1 x 16 = 2 x 8. 
4 : 12 : : 8 : 24 ; " " 4 X 24 = 12 X 8. 

239. Since, in any proportion, the prod9ct of the extremes 
is equal, to , the product of the means, it follows that, 

1st. If the product of the means be divided by one of the 
extremes, the quotient will be the other extreme. 

Thus, in the proportion, 

4 : 16 : : 6 . : 24, and 4 x 24 = 16 x 6 = 96; 

then, if 96, the prpduct of the means, : be divided by one of 
the extremes, 4, the quotient will be the other extreme, 24 ; 
or, if the product be divided by 24, the quotient will be 4. 

2d. If the product of the extremes be divided by either of 
the medns, the quotient will be the other mean. 

Thus, if 4 X 24=16 X 6 = 96 be divided by 16, the 
.quotient will be 6 ; or if it be divided by 6, the quotient 
wiU be 16. 

Note. — ^We shall denote the required tenn of a proportion by 
the letter x. 



235. When the antecedent is less than the consequent, what does 
the ratio exi>re88? What does it express when the antecedent is 
greater than the consequent? — ^286. To what is the consequent et^nal, 
in any ratio? To what is the antecedent equal? — ^237. What is a 
simple proportion? — ^238. Whidi are the extremes of a proportion? 
Which the meads? What is the product of the means equal to?— 
239. If the product of the meaqs be divided by one of the extremes, 
what is the quotient? If the product of the extremes be divided by 
one of th« means, what is th« qu«ti«nt? 
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Examples. 
Find the required term in each of the following examples : 



1. 


5 


: 30 : : 


10 : 


X. 


2. 


9 


; X : : 


: 12 


36. 


3. 


$15 


: 145 : : 


: X 


: 2t. 


4. 


i ': 


: A : : 


X 


TT 



5. The first three terms of a proportion are 5, 10, and 19 . 
what is the fourth term? 

6. The first three terms of a proportion are 6, 24, and 14 . 
what is the fourth term? 

7. The first, second, and fourth terms of a proportion are 9, 
12, and 16 : what is the third term 7 

8. The first, third, and fourth terms of a proportion are 16, 
8, and 20 : what is the second term ? 



DIRECT AND INVERSE PROPORTION. 

240. It often happens, that two numbers which are com- 
pared together, may undergo oertaui fihanges of value, in which 
case they represent variable and not fixed quantities. Thus, 
when we say that the amount of work done, in a single day, 
will be proportional to the number of men employed, we mean, 

• • • * . ^ 

that if we increase the number of men, the amount of work 
done will also be increased ; or, if we diminish the number of 
men, the work done will also be diminished. This is called 
Direct Proportion, 

If we say that a barrel of flour will serve 12 men a certain 
time, and a^k how long it will serve 24 men, the time will be 
less : that is, the time will decrease as the number of men 
is increased, :and will increase as the number of men is de- 
creased. This is called, Inverse Proportion; hence, 

1, Two numbers are directly proportional, when they in- 
crease or decrease together; in which case their ratio ia 
alway% the same. 
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2. Two i\umberB are inversely proportional, when one 
increases as the other decreases ; in which case their prodtict 
is always the same. 

NoTB.— This is sometimes called, Bedfprocal Proportion, 

First niustratipn. 

If we refer to the numeration table of integr^ and decimal num 
oers (Art. 190), we see that the miit of the first place, at the left 
of 1, is 1 ten; that is, a number ten times as great as 1. The unit 
of the first decimal place at the right, is 1 tenth, a nnmber only 
one-tenth of 1. The unit of the second place, at the left, is on& 
hundred times as great as 1; while the unit of the second place, 
at the right, is onlj one hundredth of 1; and similarly for all 
other corresponding places. Hence, 

I%e units of place, taken at equal distances from the unit 
1, are inversely proportional. 

Second Illustration. 

The floor of a room is 20 feet long : what must be its breadth, 
in order that it may contain 360 square faet? 

Analysis. — ^The length of the floor, operation. 

multiplied by its breadth, will give the ^^^ _ i o #•* i 

area or contents; hence, the area, di- "20 ~" breadth, 

yided by the length, will give the 

breadth. If the contents remain the same, the length will increase 
as the breadth diminishes; and the reverse. Hence, tohen the con- 
tents are the same, the length and breadth are inversely jproportionaL 

COMPOUND PROPORTION. 

241. A Compound Proportion is the comparison of the 
fetms of two equal ratios, when one or both are componnd. 

Thus, ^l : ^l :: 6 : 6; 



} ■■ } 



Or. 



:} ■ 1} ■■■ i\ ■■ i\ 
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Any compound proportion may be redaced to a simple one, 

by multiplying the elements of each term together ; thus, by 

multiplying together the elements of the last proportion, we. 

have, 

20 : - 24 : : 16 : 18. 

Bence, in any compound proportion, 

The product of the extremes is equal to the product of the 
means ; and the required term may be found as in Art. 239. 

What are the required terms in the following proportions ? 

1. 3 X 9 : 12 X 6 : : 15 : a?. 

2. 5 X 9 : 10 X 9 : : 18 : x, 

242. If an element is unknown, denote it by x. Then, if 
all the parts are known except one element, as in the follow- 
ing proportion, 

2) . 5) .. 3> . 5) 

thai element is equal to the product of the means divided by 
the product of ail tfie elements of the first term and the known 
elements of the fourth term ; thus, 

6x6x3x1 o 

X = = o 

2 X 21 X 5 

1. What is the required element in the proportion, 



240. When are two numbers directly proportional? Wlien are two 
nimibers inversely proportional? What is then said of their product? 
Give the first illustration of inverse proportion. Give the second. — 
241. Wliat is a compound proportion? What is the product of the 
extremes equal to? — ^242. How do you find the unknown el«ifta\i^»\ 
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SINGLE RULE OF THREE. 

243. The Single Rule of Three is the process of finding 
from three given numbers, a fourth, to which one of them 
shall have the same ratio as exists between the other two. 

1. If 8 barrels of flour cost 156, what will 9 barrels cost, 
at the same rate. 

Note. — ^We shall denote the required term of the proportiozi by 

the letter x. 

Analysis. — ^The condition, "at the statemknt. 

same rate,^' requires that the quantity^ har, "bar. % $ 

8 barrels of flour, have the same ratio 8 : 9 : : 56 : :r. 

to the quantity, 9 barrels, as $56, the 66 X 9 

cost of 8 barrels, to x dollars, the cost ^ 8 "" 
of 9 barrels. 

Note. — It is plain that 8 barrels of flour will cost less than 9 bar- 
rels : hence, the 3d term is less than the 4th, and these terms are 
directly proportional. 

2. If 36 men, in 12 days, can do a certain work, in what 
time will 48 men do the same work? 

Analysis. — 'Write the required operation. 

term, a?, in the 4th place, and the 48 : 36 : : 12 : x. 
term 12, having the same unit value, 36 «X 12 

in the third place. ^ = — 48~ ~^ ^^^^' . 

Then, analyzing the question, we 
see that 48 meu will do the work in a less time than 86 'mon ; 
therefore, the 3d term will be greater than the 4th, which requires 
that the Ist shall be greater than the 2d. This brings 48 men 
into the first place, and 36 men into the 2d. The reason of this 
is obvious : for, the work done by 36 men in 12 days, is a fixed 
quantity. If a less number of men are employed, it will require 
more time to do the work: if a greater number are employed, it 
will require less time ; hence, the men and time are inversely pro- 
portionah 



34;i. Wliat iR the ein/rlo rule <if tlirw* ? (livo tin rule. 
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Rule • -I. Write the required term, x, in the ith place^ 
and the term having the ^me unit value in the 3d place : 

II. Then analyze the question, and see whether the fourth 
term is greener or less than the third; when greater, write 
the least of the remaining terncs in the first place, and when 
less, write the greater there, and the remaining term in the 
second place : ■ ■ 

III. Then multiply the second and third terms together, 
and divide the product by the first. 

* ft 

Thifi role giyes, when qaantitj and cost ore considered ; 

quantity : quantity : : cost : cost. 
When labor and time are considered, 

labor : labor : : time : time. 

Wlien labor and work done are considered, 

labor : labor : : work done : work done. 

Notes. — 1. If the first and seoond terms have diffe]i^nt units, they 
most be reduced to the same unit. 

2. If the third term is a compound denominate member, it must be 
reduced to the smallest unit. 

3. The preparation of the terms, and writing them in their proper 
places, is called the statement. 

4. When the unknown term and the term named in connection 

with it, form the extremes, the proportion between them is Inverse. 

if- 

Examples. 

1. If 8 hats cost $24, what will 110 hats cost, at the same 
rite ? 

2. If 2 barrels of flour cost $15, what will 12 barrels cost? 

3. If I walk 168 miles in 6 days, how far can I walk, at 
the same rate, in 18 days? 

4. If 81b. of sugar cost $1.28, how much will 131b. cost? 

5. If 300 barrels of flour cost $2100, what will 125 barrels 

l50St ? 
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6. If 120 she^ yield 330 pounds of wool^ how manj pomi^ 
will 36 sheep yield? 

7. If 80 yards of cloth cost $340, what will 650 yards cost f 

8. What is the value of 4 cwt. of sugar, at 5 cents a pound? 

9. If 6 gallons of moktsscs cost $I.9&, what wiU ^ hogs* 
heads cost? 

10. If 16 men consume 560 pounds of bread in a montli 
how much will 40 men consume? 

11. If a man travels at the rate of 630 milcHS in 12 days, 
how far will he travel in a leap year, Sundays excepted ? 

12. If 2 yards of cloth cost $3.25, what wHl be the eost 
of 3 pieces, each containing 25 yards ? 

13. If 3 yards of cloth cost 18s. New York currency, what 
will 36 yards cost? 

14. If it requires eight shiHings and four pence to buy eight 
ounces of laudanum, how many ounees can be purchased for 
Is. 6d. ? 

15. If 5 A. IR. 16 P. of land, cost $150.5, what wiB 
125 A. 2R. 20 P. cost? 

16. If 13cwt. 2qr. of sugar cost $129.93, what will be the 
cost of 9owt.? 

It. The clothmg of a regiment of 150 men cost iS2834 5s.: 
what will it cost to clothe a regiment of 10500 men? 

18. If 3f yards of cloth will make a coat and vest, when 
the cloth is 1| yards wide, how much elqth will be needed 
when it is f of a yard in width ? 

19. If I have a piece of land 16| rods long and 3| rods 
wide, what is the length of another piece that is *l rods wide 
and contains an equal area? 

20. How toany yards of carpeting that is three-foiarths of a 
yard wide, will carpet a room 36 feet long and 30 feet in 
breadth ? 

21. If a man can perform a journey in 8 days, walking 9 
hours a day, how many days will it require if he walks 10 
hours a day? 
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22. If a family of 16 persons have provisions for 8 months, 
by how many must the family be diminished that the provisions 
may last 2 years? 

23. A garrison of 4600 men has provisions for 6 months : to 
what nmnber most the garrison be diminished that the pro- 
visions may last 2 years and 6 months? 

24. A certain amount of provisions will subsist an army Oi 
9000 men for 90 days : if the army be increased by 6000, 
how long will the same provisions subsist it ? 

25. If 3 yd. 2qr. of cloth cost $15.75, how much will 8 yd. 
3 qr7 of the same cloth cost ? 

26. If .5 of a house cost $201.5, what will .95 cost? 

2T. What will 26.25 bushels of wheat cost, if 3.5 bushels 
cost $8.40? 

28. If the transportation of 2.5 tons of goods 2.8 miles 
costs $1.80, what is that per cwt. ? 

29. If f of a yard of cloth cost $2.16, what will be the 
cost of 5^ pieces, each containing 447 yards ? 

30. If ^ of an ounce cost $fj, what will IJoz. cost? 

31. What will be the cost of 16|lb. of sugar, if 14|iJb. 
cost $lf ? 

32. If $19 J will buy 14 J yards of cloth, how much will 
89| yards cost ? 

33. If |- of a barrel of cider cost ^j of a dollar, what will 
fj- of a baiTcl cost ? 

34. If y'g of a- ship cjst $2880, what will Jf of her cost ? 

35. What will 116^ yards of cloth cost, if 462 yards cost 
$150.66? 

36. If 6 men and 3 boys can do a piece of work in 330 
days, how long will it take 9 men and 4 boys to .do the 
same work, under the supposition that each boy does half as 
much as a man? 

• 31. If 4 men can do a piece of work in 80 days,' how 
many days will 16 men require to do the same work ? 

10 
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38. If 21 sappers make a trench in 18 days, how many 
days will 7 men require to make a similar trench ? 

39. A certain piece of grass was to be mowed by 20 men 
in 6 days ; one-half the workmen being called away, it is 
requu*ed to find in what time the remamder will complete 
the work ? 

40. If a field of grain be cut by 10 men in 12 days, 
in how many days would 20 men have cut it? 

41. If 90 barrels of flour will subsist 100 men for 120 
days, how long will they subsist 75 ? 

42. If a traveller perform a journey in 36.5 days, when the 
days are 13.566 hours long, in how many days of 11.9 hours, 
will he perform the same journey ? 

43. If 50 persons consume 600 bushels of wheat in a year, 
how long would they last 5 persons I 

44. A certain work can be done in 12 days, by working 
4 hours each day : how many days would it require to do 
the same work, by working 9 hours a day ? 

45. If 7tV barrels of fish cost I31J, what will 32f bai^ 
rels cost? 

46. How much wheat can be bought for |96J, if 2 bu. 
Ipk. cost $1.93f ? 

47. If f of a yard of cloth cost llf, what will 7^ 
yards cost? 

48. What will be the cost of 37.05 square yards of pave- 
ment, if 47.5 yards cost 172.25 ? 

49. If 3 paces or common steps 'be equal to 2 yards, 
how many yards will 160 paces make? 

50. If a person pays half a guinea a wee^ for his board, 
how long can he board for £21 ? 

51. If 12 dozen copies of a certain book cost $54.72 
what will 297 copies cost at the same rate ? 

52. If an army of 900 men require $3618 worth of pro- 
visions for 90 days, what will be the cost of subsistence, 
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for the same time, when the anny is increased to 450o 
men? 

53. A grocer bonght a hogshead of ram for 80 cents a 
gallon, and after adding water sold it for 60 cents a gallon, 
when he found that the selling and baying prices were pro- 
portional to the original quantity and the mixture : how much 
water did he add? 

54. A man failing in business, pays 60 cents for every 
dollar which he owes ; he owes A $3570, and B I18T5 : 
how much does he pay to each? 

55. A bankrupt's elFects amount to |2328.'75, his debts 
amount to $3726 : what will his creditors receive on a dol- 
lar? 

56. If a person drinks 80 bottles of wine in 3 months 
of 30 days each, how much does he drhik in a week? 

57. If 4f yards of cloth cost 14s. 8d. New York currency, 
what will 40^ yards cost? ^ 

58. If a grocer uses a Take balance, giving only 14f oz. 
for a pound, how much will 154|^ lb. of just weight give, 
when weighed by the false balance? 

59. If a dealer in liquors uses a gallon measure which is 
too small by ^ of a.piat, what will be ^ the true measure of 
100 of the false gallons ? 

60. After A has travelled 96 mUes on a journey, B sets 
out to overtake him, and travels 23 miles as often as A 
travels 19 miles : how far will B travel before he over- 
takes A ? 

61. A person owning f- of a coal mine, sold | of hts 
share for $9345 : what was the value of the whole mine ? 

62. At what time, between 6 and 7 o'clock, will the 
'our and minute hands of a clock be exactly together? 

63. If a staff; 5 feet long, casts a shadow of 7 feet, what 
is the height of a steeple, whose shadow is 196 feet, at the 
same time of day? 



220 81N6LB BULK OF TZIRE8. 

64. A can do a |Hece of work In 3 days, B in 4 dajn^ 
and in 6 dajs : in what time wiU ^thej do it, working 
together ? 

65. A can biuld a wall in 15 days, but with the aasigtanee 
of C, he can do it m 9 days : is what time can C do it 
alone ? 

66. If 120 men can baild ^ mile of wall in 15) days, how 
many men would it requre to bnild the same wall in 40f days ? 

6T. If 3 horses, or 5 colts, eat a certain quantity of oats in 
40 days, in what time will 7 horses and 3 colts eonsome the 
same quantity? 

68. If a person can perform a jonmey in 24 days of 10| 
hoars each, in what time can he perform the same jonmey, 
when the days are 12| hours loi^? 

69. A piece of land, 40 rods long and 4 rods wide, is equiy- 
alent to an acre : what is the breadth of a piece 15 rods long 
that is eqaivalent to an acre? 

TO. If a person trayelling 12 hours a &y finishes one-half of 
a journey in ten days, iq what time will he finish the remain* 
ing half, travelling 9 hours a day? 

11. How many pounds weight can be carried 20 miles, for 
the same ^oney that 4^ cwt. can be carried 36 miles? 

12. If 12 horses eat a certain quantity of hay in IJ weeks, 
how many horses will consume the same in 90 weeks ? 

13. A watch, which is 10 minutes too fast at 12 o'clock, on 
Monday, gains 3 min. 10 sec. per day : what wUl be the time, 
by the watch, at a quarter-pa«t ten in the morning of the fol- 
lowing Saturday? 

14. Two persons, A and B, are on the opposite sides of a 
wood, which is 536 yards in circumference ; they begin to 
travel in the same direction at the same moment ; A goes at 
the rate of 11 yards per minute, and B at the rate of 34 
yards in 3 minutes : how many times must A go round the 
wood before he is OTertaken by B? 
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DOUBLE RULE OF THREE. 

244. Tds DotBLE Rule of Three is an application of the 
principleR of Compound Proportion. 

1. If S men in 12 days can bnild 80 rods of waU, iiow 
much will 6 men bnild in 18 days? 



} 



STATEMKNT. 

6 

18 



]■■■■ 



80 



X. 



OPERATIOV. 

18 X 6 X 80 
12x8 



= 90 rods. 



Analysis. — We write the 
required term in the 4th 8 
place, and the 80 rods in the ^^ 
8d. Then, sinee the wall built 
is directly proportional to the 
'^umbcr of men multiplied by a? =: 
the number of days, 6 x 18 is 
written in the second place, 
and the remaining term in the first place. 

2. If 20 men can perform a piece of work in 12 days, work- 
ing 9 hoars a day (that is, in 108 hoars), how many men 
will accomplish the same work in 6 days, working 10 houis a 
day (that is, in 60 hoars)? 

Anat.tsib. — ^Write the required 
termf x, in the 4th place, and 20 6 
men, having the same unit^ in 10 
the 8d place. Since 20 men 
require 108 hours to do the work, 
more men will 'be required to do j? = 
the same work in 60 hours; 
therefore, the terms named in connection with each other, m 
inversely proportional : hence, 6 X 10 = 60, must be written in the 
first place. 

3. If 24 men, in 6 days, working f hoars a day, can boDd 
a wall 115 feet long, 3 feet thick, and 4 feet high, how long 
a wall can 36 men baild in 12 days, working 14 hours a day, 
if the wall is 4 feet thick and 5 feet high. 



statemsht. 

12 

9 



\ '' 4 '' 



20 



X, 



OPKBATION. 
1 2 X 9 X 20 

6X 10 



=: 36 men. 



244. What is the doable rule of three? 
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imple, an element, 241 36 ) 115 ) x) 

., length of waU 6>- : 12 V : : 3> : 4V 
required. This el- "^ ) ^^ ) ^ ) ^ ) 



Akalysib. — ^In this STAmcKRT. 

example, an element, 
viz., 

is required. This el- 
ement, denoted by as, ofbahoh. 
is put in the 4th 36x12x14x116x3x4 ,, * 

place with the other ^ 24 X 6 X t X 4 x"5 = *^*- 

elements composing 
the 4th term. 

Rule. 

I. Write the required term, or the term coniaining the re^ 
quired element, in the Mh place, and the term having the 
same unit value in the third place : 

II. Then analyze the question, and see whether the term^ 
named in connection urith each other are directly or inversdy 
proportional : when directly proportional, write the term named 
in connection with the ith term, in the 2d place ; and when 
inversely, write it in the first place: then find the required 
term or dement (Art. 242). 

Examples. 



/ 



1. If 2 men can dig 125 rods of ditch in 75 days, in how 
many days can 18 men dig 243 rods? 

2. If 400 soldiers consume 5 barrels of floor in 12 days, 
how many soldiers will consmne 15 barrels in 2 days? 

3. If a person can travel 120 miles in 12 days of 8 hoars 
each, how far will he travel in 15 days of 10 hoars each? 

4. If a pasture of 16 acres will feed 6 horses for 4 months, 
how many acres will feed 12 horses for 9 months? 

5. If 60 bushels of oats will feed 24 horses 40 days, how 
long will 30 bashels feed 48 horses? 

6. If 82 men build a wall 36 feet long, 8 feet high, and 4 
feet thick, in 4 days ; in what time will 48 men build a wall 
864 feet long, 6 feet high, and 3 feet wide ? . 
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T. If the freight of 80 tierces of sugar, each weighing 3^ 
hundredweight, for 150 miles, is $84, what must be paid 
for the freight of 30 hogsheads of sugar, each weighing 12 
hundredweight, for 60 miles? 

8. A family consisting of 6 persons, usually drink 15.6 gal- 
ons of beer in a week : how much will thej drink in 12.5 

weeks, if the number be increased to 9 ? 

9. If 12 tailors in 7 dayd can finish 14 suits of clothes^ 
how many tailors in 19 days can finish the clothes of a regi- 
ment of 494 men ? 

10. K a gamson of 3600 men eat a certain quantity of 
bread in 35 days, at 24 ounces per day to each man, how 
many men, at the rate of 14 ounces per day, will eat twice as 
much in 45 days? 

11. A company of 100 men drank £20 worth of wine at 
2s. 6d. per bottle : how many men, at the same rate, will £1 
worth supply, when wine is worth Is. 9d. per bottle? 

12. A garrison of 3600 men has just bread en9ugh to allow 
24 oz. a day to each man for 34 days ; but a siege coming on, 
the garrison was reinforced to the number of 4800 men : how 
many ounces of bread a day must each man be allowed, to 
hold out 45 days against the enemy? 

13. Bought 5000 planks, 15 feet long and 2^ inches thick; 
how many planks are they equivalent to, of 12^ feet long and 
If inches thick ? 

14. If 12 pieces of cannon, eighteen-pounders,. can batter 
down a castle in 3 hours, in what time would nine twenty-(our- 
pounders batter down the same castle, both pieces of cannon 
being fired the same number of times, and their balls flying 
with the same velocity? 

15. If the wages of 13 men for 7^ days, be $149.76, what 
will be the wages of 20 men for 15^ days ? 

16. If a footman travel 264 miles m 6| days of 12J hours 
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each, in how many days of lOf honrs each will he travel 129| 
miles ? 

17. If 120 men in 3 days, of 12 honrs each, can dig a 
""a trench of 30 yards long, 2 feet broad, and 4 feet deep, how 

many men would be required to dig a trendi, 50 yards long, 
G feet deep, and Ij^ yards broad, in 9 days of 16 hours each f 

« 

18. If a stream of Water rimning into a pond of 175 acres, 
raises it 10 inches in 15 hours, how much would a pond of 80 
acres be raised by the same stream in 9 hours? 

19. A person having a journey of 500 miles to perform, 
walks 200 miles in 8 days, walking 12 hours a day: in how 
many days, walking 10 hours a day, will he complete the re- 
midnder of the journey ? 

20. If 1000 men, besieged in a town, with provisions for 28 
days, at the rate of 18 ounces per day for each man, be rein* 
forced by 600 men, how many ounces a day must each man 
have that the provisions may last them 42 days? 

21. If a bar of iron 5 ft. long, 2|m. wide, and If in. thick, 
weigh 451b., how much will a bar of the same metal weigh 
that .is tft. long, 3 in. wide, and 2fin. thick? 

^ 22. If 5 compositors in 16 days, working 14 hours a day, 
^can compose 20 sheets of 24 pages each, 50 lines in a page, 
and 40 letters in a line, in hc^ many days, working 7 hours a 
day, can 10 compositors compose 40 sheets of 16 pages in a 
sheet, 60 lines in a page, and 50 letters in a line? 

23. Pifty thousand bricks are to 1)0 removed a given dis- 
tauce in 10 days. Twelve horses can remove "18000 in 6 days : 
how many horses can remove the remainder in .4 days ? 

24. If 248 men, in 5^ days of 11 hours each, dig a trench 
of 7 degrees of hardness, 232 1 yards long, 3f wide, and 2^ 
deep, in how many days, of 9 hours long, will 24 men dig a 
trench of 4 degrees of hardness, 337J yarc's long, 5f wide, and 
a| deep? 
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PARTNERSHIP, 

245. A Partnership, or Firm, is an association of two or 
more persons, under an agreement to share the profits and 
losses of business. 

Partners are the persons thus associated. 

246. Capita!, or Stock, is the amount of money or prop- 
erty contributed by the partners, and used in the business. 

Profit is the increase of capital between two giren dates. 
Loss is the decrease of capital between two given dates. 
Dividend is the amount of profit apportioned to each partner. 

247. Assets of a Firm, are its cash on hand, property, and 
all debts due to it. 

248. Liabilities of a Firm, embrace all the debts which it 
owes, and all its indorsements. 

249. Solvency is when the assets exceed the liabilities. 

250. Insolvency is jrhen the liabilities exceed the assets. 

251. An Assignment is a transfer of the assets of an in- 
solvent person or firm to others, for the benefit of creditors. 

252. Assignees are the persons to whom such .transfer is 
made. 

253. When the capital of each partner is employed for the 
same time. 

Since the profit arises from the use of the capital, each 
man's share of it should be proportional to his amount of 
stock. Hence, 

245. What is a partnership or firm ? What are partners t— 246. What 
is capital or stock? What is profit? What is loss? What is a div- 
idend?— 247. What are assets?— 248. What are liabilities ?— 249. What 
is solvency ?— 250. What is insolvency?— 251. What is anasagnment? 
252. What are assignees ?— 253. What is the rule, when each man's 
capital is employed for the same time? 

10* 
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Rule. — As the whole stock is to each marCs stock, so is 
the whole gain or loss to each marJs share of the gain or loss. 

Examples. 

1. Mr. Jones and Mr. Wilson fonn a copartnership, the 
former patting in $1250, and the latter $750 : at the end of 
the year there is a profit of 1720 : what is the share of each ? 

1250 

750 BTATXMEiriL 

2000 : 1250 : : T20 : a? = Jones' share = $450. 
2000 : 750 : : 720 : a? = Wilson's share = $270. 



OPERATION. 



25 18 





15 18 

W0 X W0 ^^^^ 

— = a? = $270. 







2. A, B, and 0, entered mto partnership with a capital of 
$7500, of which A pat in $2500, B put in $3000, and G pat 
in the remainder ; at the end of the year their gain was $3000 : 
what was each one's share of it ? 

3. A and B have a joint stock of $4200, of which A owns 
$3600, and B, $600 ; they gain, in one year, $2000 : what is 
each one's share of the profits ? 

4. A, B, C, and D, have $40000 in trade, each an eqaal 
share ; at the end of six months their profits amonnt to 
$16000 : what is each one's share, allowing A to receive $60, 
and D, $30, oat of the profits, for extra services ? 

5. Three merchants loaded a vessel with .floar ; A loaded 500 
barrels, B, 700 barrels, and C, 1000 barrels ; in a storm at 
sea it became necessary to throw overboard 440 barrels : what 
was each one's share of the loss ? 

6. A man bequeathed his estate to his four sons, in the fol- 
lowing iwaniier, viz. : to his first, $5000, to his second, $4500, 
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to his third, $4500, and to his fourth, $4000. But on settling 
the estate, it was found that after paying the debts and ex- 
penses, only $12000 remained to be divided : how much should 
each receive ? 

I. A widow and her two sons receive a legacy of $4500, 
of which the widow is to have ^, and the sons, each ^. But 
the elder son dying, the whole is to be divided in the sam-C^ 
proportion between the mother and younger son : what will 
each receive? 

8. Four persons engage jointly in a land speculation ; D 
puts in 15499 capital. They gain $15000, of which A takes 
$4320.50, B, $5245.75, and C, $3600.75 : how much capital did 
A, B, and C put in, and what is D's share of the gain? 

9. A steam-mill, valued at $4300, was entirely destroyed by 
fire. A owned ^ of it, B ^, and C the remainder ; supposing 
it to have been insured for $2500, what was each one's share 
of the loss ? 

10. A copartnership is formed with a joint capital of 
$16970. A puts in $5 as often as B puts in $7, and as 
often as C puts in $8 ; their annual gain is equal to C's stock : 
what is each person's stock and gain? 

II. A man failing in business is indebted to A, $475.50, 
to B, $362.12J, to C, $250.87i, and to D, $140. He is 
worth only $614.25 : to how much is each entitled? 

12. Four persons. A, B, 0, and D, agreed to do a piece 
of work for $270. They were to do the work in the pro- 
portions of I, I, J, and /j : what should each receive for his 
work? 

13. A, B, and C, form a copartnership, with a capital Oi 
$50000, of which A puts in $18500, B, $24650, and C, the 
remainder. C, on account of his superior knowledge of the 
business, was to receive ^ of all the profits, exclusive of his^ 
share. At the end of the year, the net profit is $7360 : 
what should each receive? 
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14. Two meTchants, A and B, form a copartnership. A 
contributes $10500, and B, $16500. At the end of the year, 
the assets are $29400, and the liabHIties $4150. Now, sup- 
posing the partnership to oontinae, with what capital does 
each partner commence the new year ? 

15. Three persons buy & piece of land for $4569, and the 
parts for which they pay bear the following proportions to each 
other, viz. : the sum of the first and second, the sum of the 
first and third, and the sum of the second and third, are to 
each other as ^, f , and ^^ : how much did each pay, and 
what part did each own? 

254. When the capital is employed for unequal times. 

When the partners employ their capital for unequal times, 
the profits of each will depend on two circumstances : 
1st, On the amount of capital he puts in; and 
2dly, On the length of time it is continued in Imsiness: 

Therefore, the profit of each will depend on the product of 
these two elements. The whole profit will be proportional to^ 
the sum of these 'products. Hence, the following 

'Rule.— Multiply each man's capital by the time he con- 
tinued it in the firm; then say, the sum of the products 
is to each product, so is the whole qain or loss to each man^s 
share. 

Examples. 

1. A put in trade $500 for 4 months, and B $600 for 5 
months. They gained $240 : what was the share of each ? 

OPXItATION. 

A's cap. 500 X 4 = 2000 
B's cap. 600 X 5 = 3000 

Sum of products = 5000 : 2000 : : 240 : x = $96, A's 

5000 : 3000 : : 240 : a? = $144, B's. 

2. Three men hire a pasture for $t0.20 : A put in 7 horses 
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for 3 months ; B, 9 horses for 5 months ; and C, 4 horses 
for 6 months : what part of the rent should each pay? 

-3. A commenced busmess with a capital of 110000. Four 
months afterwards B entered into partnership with him, and 
pat in 1500 barrels of floor. At the dose of the year their 
profits were $5100, of which B was entitled to $2100 : what 
was the ralue of the flour per barrel? 

4. On the 1st of January, 1864, A commenced bnsiness 
with a capital of $28000 ; two months afterwards he drew out 
$1800 ; on the 1st of April, B entered into partnership with 
him, and put in $13500 ; four months afterwards he drew out 
$10000 ; at the end of the year their profits were $8400 : 
how much should each receive? 

5. Three persons divided then* profits to the amoant of 

$798. A put out $4000 for 12 months; B, $3000 for 15 .^ 

months ; and 0, $5000 for 8 months : to what part of the \> 
profits was each entitled? > 

6. Three persons, C, D, and B, form a copartnership ; C's ;^ 
stock is in trade 3 months, and he claims iV ^^ ^^^ S^^ > ^'^ 
stock is in 9 months; and E put in $756 for 4 months, and 
claims \ of the profits : how much did C and D put in ? 

7. Two persons form a partnership for one year and six 
months. A, at first, put in $3000 for 9 months, and then 
$1000 more. B, at fir^t, put in $4000, and at the end of 
the first year, $500 more ; but at the end of 15 months, he 
drew out $2000. At the end of 12 months, was admitted 
as a partner with $7383^. The gain was $7400 : how much 
should each man receive ? 

8. Three men take an interest in a mining company. A 
put in $480 for 6 months; B, a sum not named for 12 
months ; and C, $320 for a time not named : when the 
accounts were settled, A received $600 for his stock and 
profits ; B, $1200 for his ; and C, $520 for his : what was B' 
stock, 'and C's time? 
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254. What is the rule when the capital is employed foe \uQL^K^iaAS.^aias^^»^ 
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PERCENTAGE. 

255. Per cenp. means by the hundred. Thus, 1 per cent, 
of a number is one-hundredth of it ; 2 per cent, is two-hun- 
dredthsof it ; 3 per cent, three-hundredths, &c. 

256. The Kate per cent, is the number of h^ndredths taken. 
Thus, if 1 hundredth is taken, the rate is 1 per cent. ; if 2 
hundredths are taken, the rate is 2 per cent.; if 3 hundredths, 
the rate is 3 per cent., &c. 

257. The Base is the number whose part is taken. 

258. The Percentage is the result of the operation, and is 
the part of the ba&e taken. 

The rate per cent, is generally expressed decimally ; thus, 

1 per cent, of a number, is j^ of it == .01 of it. 

2 per cent, of a number, is yf^ of it =..02 of it. 
25 per cent, of a number, is ^^ of it == .25 of it. 
60 per cent, of a number, is /^% of it = .50 of it. 

100 per cent, of a number, is.fg^ of it = 1 time it. 
200 per cent, of a number, is f ^^ of it = 2 times it. 

J per cent, of a number, is j^^ of it = .005 of it. 

f per cent, of a number, is j^q of it = .0075 of it. 
.T5 per cent, of a number, is f^ of it = .00T5 of it; 
.8^ per cent, of a number, is -^^ of it = .0085 of it. 

Note. — ^Per cent, is often expressed by the character Ve. Thus 5 
per cent, is written 5%; 8 per cent,, SVo. 

Write, decimaUy, 5Vo; 8%; 15^%; 100%; 204%; 32TJ% 
672.3%; 49%; and 501.5%. 

255. What is the meaning of per cent.? What is 5 hundredths of 
a number? — ^256. What is the rate per cent.? If four hundredths of 
a number is taken, what is the rate? — ^257. What is the base? — ^258. 
-What is the percentage? How is the rate per cent, generally ex 
pressed? 
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269. To find the percentage, when the base and rate are known. 

1. What is the percentage of $450, the rate being 6 per 
cent. ? 



ANALT8IS. — ^The rate, expressed decimallj, is 
06. The percentage is, therefore, six hundredths 
of the base, or the product of the hose and 
rate. Hence, to find the percentage of any 
number: 
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450 
.06 



$21.00 Ana 



Rule. — Multiply the base by the rate, and the product will 
be the percentage. 

Examples. 

Find the percentage of the following numbers : 



1. 4 per cent, of $1256. 

2. 12 Vo of $956.50. 

3. \ per cent, of 415 yards. 

4. ^% of 324.5 cwt: 

5. |Vo of 125.25 lbs. 

6. If per cent, of 150 bush. 
1. 4i»/o of $2000. 

8. 9 per cent, of 186 miles. 

9. 10| per cent, of 460 sheep. 

10. 5^ per cent, of 540 tons. 

11, 8| per cent, of $3465.15. 



12. 12^% of 126 cows. 

13. 50 per cent, of 320 bales. 

14. 31^ per cent, of 1215 yds. 

15. 95% of $4513. 

16. 105 per cent, of 2500 bar. 
11. 112JVo of $4513. 

18. 250 per cent, of $5000. 

19. 305% of $1261.81 J. 

20. 500 per cent, of $3000. 

21. What is 3% of $165? 

22. What is 4|% of 960 bush. ? 



23. What is the difference between 4J% of $1000 and 1^ 
per cent, ojf $1500 ? . 

24. If I buy 895 gallons of molasses, and lose 11 per cent, 
by leakage, how much have I left? 

25. A grocer purchased 250 boxes of oranges, and found that 
he had lost in bad ones* 18 per cent. : how many full boxes of 
good ones had he left ? 



250. How do yon find the percentage from the bttSM VDii 'n^A^ 



282 ' PSBCENTA0S. 

260. Parts of percentage. 

There are three parts in percentage : 1st. The Base ; 2d. 
The Bate ; and 3d. The Percentage. 

261. To find the rate, when the base and percentage are known. 

I. What per cent, of 164 is $16 7 or, |16 is what part of 
♦64? 

Akaltsis. — In this example, 16 is the oPESAnon. 

percentage, and 64 the base, and the rate is 14^ = 4 = .25, or 
required. Sinoe the percentage is equal to 25 per cent, 

the base multiplied by the rate, the rate is 
equal to the quotient of the percentage divided by the base. 

Rule. — Divide the percentage by the base, and the Jirsi 
two decimal places vrill express the rate. 

Examples. 

1. What per cent, of 10 dollars is 2 dollars? 

2. What per cent, of 32 dollars is 4 dollars? 

3. What per cent, of 40 pounds is 3 pounds ? 

4. Seventeen bushels is what per cent, of 125 boshds ? 

5. Thirty-six tons is what per cent, of 144 tons? 

6. What p^ cent is $84 of $96 7 
1. What per cent, is J of |- ? 

8. What per cent, is 3 miles of 400 miles ? 

9. Four and one-third is what per cent, of 9 J ? 

10. One hundred and four sheep is what per cent, of a 
&ove of 312 sheep? 

II. A grocer has $325, and purchases sugar to the amount 
of $121.87^: what per cent, of his money does he expend? 

12. Out of a bin containing 450 bushels of oats, 56^ bushels 
were sold : what per cent, is this of the whole ? 

Note. — ^If the base be regarded ajs a single thing, and denoted by 
1, a fractional percentage expressed decimally will denote the rate. 



260. How many parts are there in percentage? What are theyt 

261. How do you find the rate, tern the base and percentage t 
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13. ^ of a number is what per cent, of the number 7 

14. f of a ship is what per cent, of the ship ? 

15. T^ of 50 is what per cent, of 50? 

16. f of a cargo is what per cent, of it? 

n. If times a number is what per cent, of the number? 

262. To find the basei when the rate and percentage are 
known. 

1. Of what number is $960, 16 per cent.? 
Analysis. — ^By Art 259, the percentage 

OFKBATIOll 

is equal to the base multiplied by the ^^^ -^ atnuk 
rate ; hence, to find the base, ^^" "^ '^^ " ^^^ 

Rule. — Divide the percentage by the rate, expressed decir 
maUy. 

Examples. 

2. The number 475 is 25 Vo of what number? 
8. The number 8*7^ is 12^% of what number? 

4. Five hundred and sixty dollars is 140 V« of what number? 

5. The number 15 is ^Vo of what number? 

6. One dollar and twenty-five cents is |>% of what number? 
t. The fraction | is 45% of what number? 

8. The fraction f is f % of what number? 

9 If a person receives $5850, and that sum is *iyh of 
what is due him, what is the debt? 

10. A bankrupt can pay only 37^ per cent, of his debts : 
what did he owe to that merchant to whom he paid $164*7 ? 

11. In an army, 15600 men are mustered after a battle, in 
which 25% were killed and wounded: what was the original 
number of men? 

263. Amount is the percentage plus the base. 

264. Difference is the percentage minus the base^ 

263. How do you find the base, when the rate and percentage are 
known?— 263. What is the amount?— 264. What is the differenoat 



231 FSBCEHTAOX. 

266« Knovfiig the amomit and rate^ to find the 

1. Mr. JoDes bays 8 hogsheads of sagar, sells them at an 
advance of 15 per cent., and receiyes $410 : what did he pay 
for the sogar? 

Akaltsis. — ^The amonnt received, (470, opk&atioh. 

arises from adding the percentage to the 1.15)470(400 
base; that v^* it arises from multiplying ^^^ 

the hose 5y' 1 — plus the rate per cent.; 
hence, to find the base, 

Rtile. — Divide the amount by 1 plus the rate, expressed 
decimally. 

Examples. 

1. What number is that, to which if 1 per cent, of it be 
added, the smn will be 392 7 

2. What was the population of a city 'in 1850, which in- 
creased 15 per cent., and in 1860 contained a population of 
10850? 

8. A farmer bought a flock of sheep, which in three years 
increased 96 per cent., and then numbered 1018 : how many 
did he buy? 

4. Mr. Jones sold his farm for $1008, which was thirty- 
three and one-third per cent, more than he gave for ii : what 
did it cost him? 

5. A man bought a horse and cow ; he paid for the horse 
one hundred and twenty-two dollars, which was three hundred 
and five per cent, more than he paid for the cow : how much 
did the cow cost him? 

NoTB. — ^If the rate per cent exceeds cue hundred, the whole 
number, to which the rate is added, must be increased 1 for each 
hundred. 



865. How do you find the base, when the amount and rate are 
known t 
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6. A crop of wheat, worth 11036, exceeds the value of 
the corn crop by 40 per cent. : what was the value of the 
corn crop? 

7. A merchant, in closing up his business, had $85000 ; 
he had doubled his capital twice, and made twenty-five per 
cent, in addition : what was the amount of his capital ? 

8. A man's income is $9180, arising firom labor and invest- 
ments : his investments yield 70 per cent, of his labor : what 
is the value of his labor? 

9. A farmer bought 40 sheep, and after keeping .them for 
one year, sold them at an advance of 55 per cent., and received 
$248 : what did he pay for the sheep per head ? 

10. A merchant bought a lot of goods and marked them at 
an advance of 26 per cent. : when sold, he found that they 
brought him $6835.50 : what did the goods cost him ? 

266. Knowing the diflference and rate, to find the baae. 

1. A cask of wine, out of which 31 per cent, had leaked, 
was found to contain 33.39 gallons : how many gallons did the 
cask contain? 

Analysis. — Thirty-seven opbeation. 

per cent, denotes .87 of 1 — .37 per cent. = .63 per cent, 
the capacity of the cask; 

and hence, the part of the -^^ -1 • • ^^-^^ • ^ S^^ 
cask that is filled is de- «„ oq 

noted by 1 — .87 = .68. x = ' = 63 gal. 

But .63 of the cask con- '^^ 

tains 88.89 gallons; therefore, the entire cask will contain as 
many gallons as .68 is contained times in 88.89, viz., 58 ; hence, to 
find the base, 

Rule.— Dimde the difference by the differeace hetioeen I 
and the rate, expressed depimdlly. 

Examples. 
1. James, after giving John 15*7« of his marbles, has 136 
left : how many had he at first 7 
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2. Mr. Wilson lost 18 per cent, of his sheep by disease, and 
had a flock of 615 left : how many had he at first ? 

3. Mr. Jones invests 46% of his capital in land, and has 
$513 left : what is his cajHtal ? 

4. An army fought two battles ; in the first it lost 15 per 
cent., and in the second, 20 per cent, of the original number ; 

fter which it mustered 19500 men : what was its original 
strength ? 

5. A grocer bought a quantity of proTisions, but finding 
them damaged, sold them at a. loss of 19 per cent., and re- 
ceived 110985 : what did they cost him ? 

6. A son, who inherited a fortune, spent 37^ per^ cent, of 
it, when he found that he had only $31250 remuning : what 
was the amount of his fortune ? 

7. A grocer purchased a lot of teas and sugar, on which 
he lost 16 per cent, by selling them for $4200 : what did he 
pay for the goods? 

8. A speculator invested in stocks, which, falluig rapidly id 
pjioe, he sold out at a loss of 13 per centi, and reoeiTcd 
$2262 : what was the amount of his purchase ? 

26T. Fonmlas of percentage. 

Nearly every practical question, in Arithmetic, is a partic- 
ular case of one or other of the five operations of Percentage : 
hence, we write the formulas : 

1. Percentage ^ Base x Bate Art 259. 

2. Rate = ^"?°*^ Art 261. 

/ Base 

3. B.ae = ?^^ ^268. 

Kate 

^ .^ Amount 

4 Base = , , ^ ^ • - ... Art 265. 

1 + Bate 

e -o Diffwencc ._^ __. 

6. Base = t ^— - . ... Art. 266L 

1 — Bate 
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PROFIT AND LOSS. 

268. Profit and Loss are commercial terms, indicating gain 
or loss in business transactions. The gain or loss is always 
estimated on the cost price. 

Thb cost of an article is the amount paid for it. 

The selling frige of an article is the amount received for it. 

The cost is the base ; the gain or loss is the percentage ; 
the rate per cent, of gain or loss is the raJte ; the selling price 
is the sum of the base and percentage, when there is a gain^ 
and their difference when there is a loss. 

The following examples may all be wrought by the fiye for- 
mulas and rules of Percentage : 

Examples. 

1. Bought ^ barrels of sugar, each weighing 260 pounds, at 
*l cents a pound : how much profit would be made if it were 
sold at 8 J cents per pound? 

2. If 15 pieces of muslin, each containing 43 yards, cost 2T 
cents per yard, what would be the gain if sold at 31|- cents 
per yard? 

3. A farmer bought a flock of 360 sheep ; their keeping 
for 1 year cost $0.15 a head ; their wool was worth 1 dollar 
and 25 cents a head, and one-fourth of them had lambs, each 
of which was worth one-half as much as a fleece : what was 
the profit of the purchase at the end of the year ? 

4. A merchant bought 65 barrels of flour, at |5^ per barrel, 
and sold them so as to gain $42.50 ; what was the price per 
barrel ? 

5. A person bought 500 bushels of potatoes, at 62^ cents 



268, What do you imderstand by the terms profit and loss? 
What is cost? Whkt is the selling price? What is the base? What 
Is the gain or loss? 
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per bushel, and sold them so as to gain $35 : at what price 
were they sold? 

6. A hoose and lot were bought for $6450. The honse 
was repaired at an espense of $575, painted for $796, and 
was then sold so as to gain $945 : what was the price of the 
house and lot? 

7. If in 3 hogsheads of molasses, which cost $68.04, one- 
third leaked out, what mnst the remainder be sold for per 
gallon to realize a profit of $2.52 on the whole? 

8. If a merchant's profits are 22 per cent, on the cost of 
the goods sold, what is his profit on $4162.50? 

9. A quantity of goods were bought for $3612 ; the charges 
on them were $54 : they were sold at an advance of 20 Vo : 
what was the profit ? 

10. A merchant, on taking an inventory of stock, finds it 
worth $37649 : what would be his profit on this stock, if 
sold at an advance of 31^Vo? 

11. A merchant bought goods to the amount of $2965 ; but 
being damaged, he sold them at a loss of 15% : what was the 
amount of his loss? 

12. A quantity of flour was bought for $8550 ; ^ of the 
flour was so damaged as to be sold at a loss of 12Vo ; ^ of it 
was sold at a profit of 19'% ; and the remainder at a profit 
of 30 % : what was the net profit on the flour ? 

13. If sugar costs 16 cents per pound, and is sold at an 
advance of 12^%, what is the profit per lb. ? 

14. A bank, whose capital is $200000, after reserving $2860 
for a surplus fund, declared a dividend of 8Vo on the capital: 
what were the entire profits ? 

15. The profits of a merchant averaged 25% of his capital ; 
and his expenses are 5 % of his profits : what part of the 
capital were the expenses ? 

16. A farmer sells 375 bushels of com for 75 cents a bushel ; 
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the purchaser sells it at an adyance of 20 per cent. : how mnch 
a bushel did he receive for the corn? 

IT. A merchant buys a pipe of wine, for which he pays 
$322.56, and he wishes to sell it at an advance of 25 per ceHt. : 
what must he sell it for per gallon? 

18. A man bought 3275 bushels of wheat, for which he paid 
$3493.33^, but finding it damaged, is willing to lose 10 per 
cent.: what must he sell it for per bushel? 

19. If I purchase two lots of land for $150.25 each, and sell 
one for 40 per cent, more than it cost, and the other foi; 28 
per cent, less, what is the gain on the two lots ? 

20. Bought a cask of molasses containing 144 gallons, at 45 
cents a gallon, 36 gallons of which leaked out : at what price 
per gallon must I sell the remainder to gain 10 per cent, on ' 
the cost? 

21. A person in Chicago bought 3500 bushels of wheat, at 
$1.20 a bushel : allowing 5 per cent, on the cost for risk in 
transportation, 3 per cent, for freight, and 2 per cent, commis- 
sion for selling, what must it be sold for per bushel in New 
York to realize 40 per cent, net profit on the purchase? 

22. Bought a quantity of goods for ^$348.50, and sold the 
same for $425 : what per cent, did I make on the amount 
received? 

23. Bought a piece of cotton goods for 6 cents a yard, and 
sold it for *l^ cents a yard : what was my gain per cent. ? 

24. If I buy rye for 90 cents a bushel, and sell it for $1.20, 
and wheat for $1.12^ a bushel, and sell it for $1.50 a bushel, 
upon which do I make the most per cent.? 

25. If paper that cost $2 a ream, be sold for 18 cents a 
quire, what is gained per cent.? 

26. How much per cent, would be made upon a hogshead of 
sugar weighing 13cwt. 3qr. 141b., that cost $8 per cwt., if 
sold at 10 cents per pound ? 

2t. A hardware merchant bought 45 T, IGwit^ ^^\ci.4\\^^^ 
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at $75 per ton, and sold it for $78.50 per ton : what was bis 
whole gain, and how mnch per cent, did he make ? 

28. A merchant bnys 67560 feet of lumber for 17000 : the 
ejq)en8e of cartage and idling was $425, and the loss of material 
amoonted to $216. If the lumber be sold at $97.50 per 1000 
feet, what will be the entire loss? 

29. A gentleman, having gold coin to the amount of $475, 
8old it for bank bills and obtained $593.75 : what was the rate 
per cent, of premium on gold, and what the rate per cent, of 
depredation on the bills ? 

30. In selling a quantity of wheat, a merchant gained $500 
when his rate of profit was 31 */• : what was the cost ? 

31. In the course of 6 months a merchant gained $3^45^ 
what amqjmt of goods must he have sold, allowing a gain of 

25%f 

32. The net profits of a shoe-dealer were $2965, and his ex 
penses were $1260. If the rate of profit were 40V«, what 
amount of goods were sold ? 

33. What must be the annual sales of a merchant, that he 
maj realise $4500, after paying $2500 ejpenses, when his rate 
of profit is 35 V* ? 

34. The surplus fund of an insurance company, amounting to 
$32500, will pay 12^*/« on its capital: what is the ci^ital? 

35. The profits of a bank are 12 */• of its capital ; the ex- 
penses are 10V« of the profits : what */• of the capital are the 
expenses? 

36. A grocer sold a lot of sugars for $477.12, which was an 
advance of 12*/» on the cost: what was the cost? 

37. Mr. A. bought a lot of sugars, but finding them of an 
inferior qaulity, sold them at a loss of 15%, and found that 
they brought $340 : what did they cost him ? 

38. I sold a parcel of goods for $195.50, on which I made 
I5*^: what did they cost me? 



1 1 .' 



PROFIT AND LOSS. 241 

89. Sold 78 cwt. 3 qr. 14 lb. of sagar, at 8 cents a ponnd, 
and gained 15%: how much did the whole cost? 

40. A dealer sold two horses for $472.50 each, and gained 
on one 35%, but lost 10% on the other: what was the cost 
of each, and what was his net gain ? 

41. A merchant having a lot of flour, asked 33^% more than 
it cost him, but was obliged to sell it 12^% less than hi3 
asking price : he received $7 per bbl. : what was the cost 
per bbl.? 

42. tf a merchant in selling a quantity of merchandise for 
$3850, loses 12% of the cost, what was the cost? 

43. If 25 per cent, be gained on flour when sold at $10 a 
barrel, what per cent, would be gained when sold at $11.60 a 
barrel ? 

Note. — In this class of examples, fiist find the cost, as in Art. 267 ; 
then find the gain, or loss ; and then divide hj the number on which 
the per cent, is reckoned. 

X 44. A lumber-dealer sold 25650 feet of lumber at $19.20 a 
thousand, and gained 20 per cent. : how much would he have 
gained or lost had he sold it at $15 a thousand? 

45. A man sold his farm for $3881.25, by which he gained 
12^ per cent, on its cost : what was its cost, and what would 
he have gained or lost per cent, if he had sold it for $3277.50 ? 

46. If a merchant sells tea at 66 cents a pound, and gains 20 
per cent., how much would he gain per cent, if he sold it at 
77 cents a pound ? 

47. Sold 5520 bushels of com at 50 cents a bushel, and 
lost 8 per cent.: how much per cent, would have been gained 
had it been sold at 60 cents a bushel? 

48. A grocer bought 3 hogsheads of sugar, each weighing 
1412^ pounds ; he sold it at 11 cents a pound, and gained 37^ 
per cent. : what was its cost, and for how much should he 
have sold it to gain 50 per cent, on the cost? 

U 
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COMMISSION. 

268. Commission is an allowance made to an agent for a 
transaction in business, and is reckoned at a certain rate per 
cent, on the amount of money used. 

270. A Commission Merchant is one who sells or buys 
goods for another. 

271. A consignment is a quantity of goods sent to a 
merchant for sale. 

A CONSIGNOR is the one who sends the goods. 

A CONSIGNEE is the one to whom the goods are sent. 

NoTB. — The oommitssion for the pnichaBe or sale of goods. In the 
city of New York, varies from 2^ to 12^ per cent. ; and, under some 
circumstances, even higher rates are paid. For the sale of real estate 
the rates are lower, varying from one-quarter to 2 per cent. 

All the cases of Commission come under the rules and for- 
mulas of Percentage. 

1. A commission merchant sold a lot of goods, for which 
he received 17540 ; he charged 2^ per cent, commission : what 
was the amount of his commission, and how much must he 
pay over? 

2. A commission merchant receives tlSOQ.TT to be invested 
in groceries ; he is to receiye 3 per cent, on the amount of the 
purchase : what amount is laid out in groceries, and what the 
commission ? 

3. An auctioneer sold a bouse for $3125, and the furniture 
for $1520 : what was his commission at f per cent. ? 

4« A flour merchant sold on commission T50 barrels of 
flour, at $9.75 a barrel : what was his commission at 2^ per 
cent. ? 

269. Wliat is oommismonY How Is it reckoned ?— 370. What is a 
oomiuissioii merdiant? — 271. What is a consgiiment? What is a oon- 
8f£^orT What is a ofMiaaynaaT 
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5. I sold at anction 96 hogsheads of sugar, each weighing 
^cwt. and_50jb»i at $6.60 per hundred : what was the 

auctioneer's commission at IfVo, and to how much was I 
entitled ? 

6. An agent purchased 2340 bushels of wheat at |1.'75 a 
bushel, and charged 2| per cent, for buying, If per cent, for <^ 
shipping, and the freight cost 2 per cent. : what was his com 
mission, and what did the wheat cost the owner? 

I. A town collector received 4 J per cent, for collecting a 
tax of $2564.25 : what was the amount of his percentage 7 

8. I paid an attorney 6f per cent, for collecting a debt of 
$'7320.25 : how much did I receive ? 

9. My commission merchant sold goods to the amount of 
$1000, on which I allowed him 5 per cent. ; but as he paid over 
the money before it became due, I allowed him IJ per cent, 
more : how much am I to receive ? 

10. A dairyman sent an agent 3416 pounds of cheese, and 
allowed him 3^ per cent, for selling it : how much would he 
receive after deducting the commission, if it were sold for 12J 
cents per pound? 

II. A person has $1500 in bills of the State Bank of In- 
diana, upon which there is a discount of 2^ per cent., and 
$1000 of the bank of Maryland, upon which there is a discount 
of 3^ per cent. : what will be the loss in changing the amount 
into current money? 

12. I am obliged to sell $2640 in bills on the bank of Dela- 
ware, upon which there is a discount of 2f per cent. : how 
much bankable money should I receive ? 

13. A merchant in New York received a consignment of 
fLIb bbl. of flour, which he sold at $4.T6 per bbl. He charged 
a commission of 2%, }% for storage, and f •/© for guarantee. 
What were the charges, and what amount was transmitted to 
the consignor? 

NoTB.— 2 per cent. + i per cent. + I P^ ouit. s3 per oent 
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14. A commission merchant in New York receives $12000 ^ 
for the porchase of sngar. He charges 2% commission. What 
amount is laid oat in purchasing sugar, and what -is the com- 
mission? 

15. A factor receiyes $108.75, and is directed to purchase 
iron at $45 a ton ; he is to receive 5 per cent, on the money 
paid : how much iron can he purchase ? 

16. I forward $2608.625 to a commission merchant in Chicago, 
requesting him to purchase a quantity of com ; he is to receive 
2} per cent, on the purchase : what does his commission amount 
to, and how much com can he buy with the remauider, at 56 
cents a bushel? 

17. My agent at Havana purchased for me a quantity of 
sugar at 6^ cents a pound, for which I allow him a com- \</ 
mission of 1^ per cent. His commission amounts to $42.66 : • ^ 'i 
how many barrels of sugar of 240 pounds eadi did he purchase, 
and how much money must I send him to pay for it, including 

his commission? 

18. A merchant in New Orleans received $187.50, to be laid 
out in the purchase of cotton. After allowing for commission 
at 2V«, freight at i% insurance at ^*/«, and incidental expenses 
^\jV«, what amount was expended in the purchase of cotton, 
and what was the commission? 

19. A commission merchant, in selling a quantity of mer- 
chandise for $2785, received a commission of $60 : what was 
the rate of commission ? 

NoTB. — ^In this esample, the base and peroentage are giren, and 
the nto is leqmred (Art .267). 

20. A land agent received $175 for sdling a house for 
$6795 : what was his rate of commission ? 

21. A collecting agent received $15 for colleetii^ a debt of 
$175 : what was his rate of commiasion ? 

22. A miller received for his toll 5 bushels on every 45 
bosbels of grain that be ^^roond: what was ths rate? 
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INTEREST. 

272. Interest is a percentage paid for the nse of monej. 
Pbincipal, or base, is the money on which interest is paid. 
Rate of interest is the per cent, paid per year. 

Amount is the sum of the principal and interest. 
Per annum means by the year. 

273. In interest, by general custom, a year is reckoned at 12 
months, each having 30 days. The TK,ate of Interest is generally 
fixed by law, and is called Legcd Interest, Any rate above 
the legal rate is usury, and is generally forbidden by law. 

274. In most of the States, the legal rate is 6 per cent. ; in 
New York, South Carolina and Georgia, it is 1%; and in 
some of the other States the rate is fixed as high as 10 per 
cent. 

275. There are five parts in interest : Ist, principal ; 2d, rate ; 
3d, time ; 4th, interest ; 5th, amount. 

CASE I. 

276. To find the interest of any principal for one or more 
years 

1. What is the interest of 13920 for 2 years, at 7 per 
cent. ? 

Analysib. — ^In this example, the opsaAnoN. 

base is $3920, the rate 7%, and the $3920 
interest for 1 year is the percentage : Qtj y9Xq. 

this product multiplied by 2, the num- 

her of years, gives the interest for 2 •2W.40 int. for 1 year, 

years; hence, ? No. of years. 

$548.80 interest. 
Rule. — Multiply the principal 
by the rate, expressed decimally, and the product by the nunir 
ber of yea,T%^ 
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/ Examples. 

1. What is the interest of $615 for 1 y^ar, at 6| per cent.T 

2. What is the interest of $871.25, for 1 year, at IVo? 

3. What is the interest of 1535.50, for 7 years, at 6 Vo ? 

4. What is the interest of $1125.885, for 4 years, at 8%? 

5. What is the interest of $789.74, for 12 years, at 5%? 

6. What is the interest of $2500, for 7 years, at 7|%? 

7. What is the mterest of $3153.82, for 2 years, at 4J%? 
^\ What is the amount <Jf $199.48, for 16 years, at 7 Vo ? 

9. What is the amount of $897.50, for 3 years, at 8 Vo ? 

10. What is the mterest of $982.35, for 4 years, at 6f % ? 

11. What is the amount of $1500, for 5 years, at 5|7o? 

12. What is the interest of $1914.10, for 6 years, at 3|Vo? 

13. What is the interest of $350, for 21 years, at 10%? 

14. What is the amount of $628.50, for 5 years, at 12J%? 

15. What is the amount of $75.50, for 10 years, at 6%? 

16. What is the amount of $5040, for 2 years, at 7i*/o? 

Note. — ^When there are years and months, and the months are 
an aliquot part of a year, trndi^y the interest for 1 year by tTU 
years and the months, reduced to the frae^ion of a yea/r, 

17. What is the interest of $119.48, for 2yrs. 6 mo., at 7"/o? 

18. What is the interest of $250.60, for lyr. 9 mo., at 6%? 

19. What is the interest of $956, for 5yrs. 4 mo., at 9Vo? 

20. What is the amount of $1575.20, for 3yrs. 8 mo., at 7Vo? 
-21. What is the amount of $5000, for 2yrs. 3 mo., at 5^%? 

22. What is the interest of $1508.20, for 4 yrs. 2 mo., at 10% ? 

23. What is the interest of $75, for 6 yrs. 10 mo., at 12^%? 

24. What is the amount of $125, for 5 yrs. 6 mo., at 4f %? 

272. What is interest ? What is the principal or base ? What is 
rate? What is amount? What is the meaning of per annum? — 273. 
How is a year reckwied, in computing interest? How many days are 
xeckoued in a month ? What is legal interest? What is usury ? 
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CA SE II. 

' 277. To find the interest on a given principal for any rate 
and time. 

I. What is the interest of $1152.95, at 6 per cent., for 
2 yrs. 4 mo. and 29 da. ? 

Analysis. — The interest for 1 year is the product of the prin 
cipal and rate. If the interest for 1 year be divided by 12, tlie 
quotient will be the interest for 1 month ; if the interest for 1 month 
be divided by 30, the quotient will be the interest for 1 day. 

The interest for 2 years is two times the interest for 1 year; the 
interest for 4 months, 4 times the interest for 1 month; and the 
interest for 29 days, 29 times the interest for 1 day. 

OFBRATION. 

$1752.96 
M 

12) 105,1776 int. for lyr. Il05.1776 x2 =$21"0.3552 2yr. 

30) 8,7648 int. for Imo. 8.7648 X 4 = 35.0592 4mo. 

.29216 int. for Ida. 0.29216 X 29 = 8.47264 2Ma. 



Total interest, $253.88704 
Hencoj we have the following, 

Bule. 

I. Find the interest for 1 year: 

II. Divide this interest by 12, and the quotient vdU he the 
interest for 1 month: 

III. Divide the interest for 1 Toonth by 30, and the quo- 
tient wiU he the interest for 1 day: 

IV. Multiply the interest for 1 year hy the number of 
years, the interest for 1 rtionth hy the number of months j and 
the interest for 1 day hy the number of days, and the sum 
of the products will be the required interest. 

274. What are the general rates of legal interest ?— 275. How many 
parts are there in interest? What are they.? — 276. How do you find 
the interest of any prindpal for one or more years? — ^277. How do you 
find the interest for any rate and time? 



\ 
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NonL — ^ThiB method of compittiiig inteiest for days, is the one au 
general use. It Bnppoees the month to contain 30 days, or the year 
960 days; whereas^ it actnally contains 865 days. 

To find the ezaei interest for 1 day, we mnst regard the month as 

containing ^^ days = 80|^ days ; and this is the nnmher by which 

the interest for one month should be divided, in order to find the 

exad interest for one day. As the diTisor, commonly nsed, is too rniaU, 

t le interest found for 1 day, is a trifle too large. If entire accuracy 

is required, the interosi for the days must be diminished by its 

ffl J part = ^ part 

2d mcthod. 

278. There is another rule resulting from the last analjrsis 
which is regarded as the best general method of compiiting interest. 

Rule. 

I. Find the interest for 1 year, and divide U hy 12 \ the 
quotient vxill be the interest for 1 month: 

II. Multiply the interest for 1 mdkth by the time expressed 
in months and decimal parts of a mxmth, and the product 
will be the required interest. 

NoTB. — Since a month is reckoned at 30 days, any number of days 
is reduced to dedmals of a month by dividing the number of days by 3. 

Examples. 

1. What is the interest of $655, for 3 years 7 months and 
13 days, at VA? 

OPIRATION. 

3 yrB. = 36 mos. $655 

T moB. .OT 



l^da. = .4J mos. 12)45.85 int. for 1 year. 

Time = 43.4} mx>9. 



3.82083+ int. for 1 month. 
43.4^ time in months. 


127361 
1528332 
1146249 
1528332 


. 



165.951383 Ans. 
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2." What is the interest of $358.60, for 1 yr- 8 mo. 6 da., at 1 % ? 

3. What is the interest of $1461.'75, for 4 yrs. 9 mo. 15 da., 
at 6 per cent.? 

4. What is the interest of $1200, for 2 years 4 months and 12 
days, at I^Vo? ? 

. 5. What is the interest of $4500, for 9 mos. 20 da., at 6 Vo ? 

6. What is the interest of $156.25, for 10 mo. 18 da., at 8 % ? 

"7. What is the interest of $640, for 3 yrs. 2 mo. 9 da., at 6^% ? 

8. What is the interest of $276.50, for 11 mo. 21 da., at 10% ? . 

9. What is the amount of $3t8.42, for 1 yr. 6 mo. 3 da., at 1 % ? 

10. What is the amount of $1250, for 1 mo. 21 da., at 10^ Ve ? 
LI. What is the interest of $6500, for 2 mo. 10 da., at 9 J Vo ? 

12. What is the interest of $70.50, for 10 years and 10 
months, at 5|^ per cent. ? 

13. What is the amount of $45, for 12 years and 27 days, 
at 6f per cent. ? 

14. What will $100 amount to in 15 years and 6 months, 
if put at interest at' 4 per cent. ? 

15. How much will $475.50 gam in 5 years 9 months and 
24 days, at 8 per cent.? 

16. What will be the interest of $4560, for 14 months and 
19 days, at 7 per cent.? 

17. What will $128.37^ amount to in 10 months and 27 
days, at 6 per cent.? 

18. What is the mterest of $264.52, for 2 years 8 months 
and 14 days, at 6 per cent. 7 

19. What is the amount of $76.50, for 1 year 9 months 
snd 12 days, at 6 per cent. ? 

20. What will be the interest for 3 years 3 months and 15 
days, of $241.60, at 7 per cent. ? 

21. What is the interest of $5600, for 30 days, at 7 per 
cent. ? 



278. What is the rule for the second methiodt 
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22. What will $8450 amoant to in 60 days, at 10 per cent. 7 

23. What is the interest of $4000, for 1 month and 6 days, 
at 9 per cent. 7 

24. What will be the amount of $81.60, from September 
9th, 1862, to October 10th, 1863, at 6^ per cent. 7 

26. What will be due on a note of $126.16, given July 8th 
1864, and payable April 26th, 1868, at 1 per cent. 7 

26. What is the interest of $360, from January 1st, 1856, 
to 15th of September next following, at 5 J per cent. 7 

21. Gave a note of $560.40, March 14th, 1866, on interest, 
after 90 days : what interest was due December 1st, 1866, at 
" 10 per cent. 7 

>#• 28. What is the interest of $1256, for 11 months and 9 
days, at 6 per cent. 7 

29. What is the amount of $145.40, at 6 per cent, interest 
being reckoned from the 5th day of the 10th month of 1850, 
to the 10th day of the 6th month of 1854 7 

30. September 10th, 1852, James Trusty borrowed of Peter 
Credit $250, and March 4th, 1853, $500 more, agreeing to 
pay 1 per cent, interest on the whole : what was the amount 
of his indebtedness January 1st, 18547 

31. Ordered drygoods of A. T. Stewart & Co., at different 
times, to the following amounts: viz., Jan. 1st, 1854, $254 ; 
March 15th, 1854, $154.60 ; AprC 20th, 1854, $424.25 ; and 

• June 3d, 1854, $15.50. I bought on time, at 6 per cent, in- 
terest : what was the whole amount of my indebtedness on 
the first day of September following 7 

32. If I borrow $415.16 of a friend at 1 per cent., what 
will I owe him at the end of 8 months and a half 7 

33. In settling with a merchant, I gave my note for $121.28, 
due in 1 year 9 months, at 6 per cent. : what must be paid 
when the note falls due 7 

34. A person buying a piece of property for $4500, agreed 
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to pay for it in three equal annual instalments, with interest 
at 6^ per cent. : what was the entire amount of money to 
be paid ? 

35. A mechanic hired a journeyman for 9 months, at $40 
a month, to be paid monthly ; at the end of the time he 
had paid nothing ; he then settled, allowed interest at t 
per cent., and gave his note, on interest, due in 1 year 4 
months and 15 days : what will he pay when kis note falls 
due ? m 

36. A person owning a part of a woolen factory, sold his 
share for $9000. The terms were, one-third cash, on delivery 
of the property, one-half of the remainder in 6 months, and 
the rest in 12 months, with 7J per cent, interest : what 
was the whole amount paid ? ' 

INTEREST ON NOTES. 



%^^'^'^^ Chicago, January 1st, 1864. 

1. For value received, I promise to pay on the 10th day 
of June next, to C. Hanford or order, the sum of three 
hundred and oighty-two dollars and fifty cents, with interest 
from date, at 1 per cent.? 



^^^^ BiXTiMORE, January 1st, 1863. 

2. For value received, I promise to pay on the 4th of July, 
1864, to Wm. Johnson or order, six hundred and twelve dol- 
lars, with interest at 6 per cent, from the 1st of March, 1862. 

John Liberal. 



$3120 Charleston, July 8d, 1860. 

31 Six months after date, I promise to pay to C. Jones 
or order, three thousand one hundred and twenty dollars, with 
interest from the 1st of January last, at 7 per cent. 

Joseph Springs. 
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^"^^^•^Q . New York. July 7tli, 1861. 

4. Twelve months after date, I promise to pay to Smith & 
Baker or order, seven hundred and eighty-six ^q dollars, for 
value received, with interest from December 3d, 1861, at 8 
per cent. Silas Day. 



$4560.'72 Cincinnati, March lOth, 1863. 

6. Nine months after date, for value received, I promise 
to pay to Redfield, Wright &*Co. or order, four thousand 
five hundred and sixty ^^ dollars, with interest, after 6 
months, at t per cent. Frederick Stillman. 



^^^^^•^^ Boston, JtJy 17, 1863. 

6. Eleven months after date, for value received, we promise 
to pay to the order of Pondy, Bumap & Co. one thousand 
eight hundred and fifty-four -^ dollars, with interest from 
May 13th, 1864, at 6 per cent. Palmer & Blake. 

POUNDS, SHILLINGS, AND PENCE. 
279. To find the interefit of pounds, shillings, and pence. 

Rule. — I. Redvxie the shillings and pence to the decimal 
of a pound (Art. 214) : 

II. Then find the interest as though the sum vjere dollars 
and cents ; after which, reduce the decimal part of the answer 
to shillings and pence (Art. 215), 

Examples. 

1. What is the interest, at 6 per cent., of £,2^^ 15s. 9d. 

for 2 years? 

£27 15s. 9d. = ie2T.7875. 

ie27.1815 X .06 X 2 = £3.3345 interest. 

JB3.3345 = £3 6s. 8^. Ans. 

2. What is the interest on $203 18s. 6d., at 6 per cent., 
for 3 years 8 months 16 days ? 
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3. What is the interest of ^£216 13s. 8d., at 6 per cent., 
for 3 years 6 months and 9 days ? 

4. What is the interest of iS1543 10s. 6d., for 2 years and 
a half, at 4 per cent.? 

6. What is the amount of ^1041 3s., for lyr. 4 mo. 15 da^ 
at 6 per cent. ? 

6. What is the interest on iS511 Is. 4d., at 6 per cent 
per annum, for 6yr. 6mo. ? 

7. What is the interest on i&161 15s. 3d., at 6 per cent., 
for 8 mo. 13 da.? 

PARTIAL PAYMENTS. 

280. A Fabtial Payment is the x>ayment of a pio't of the 
amount due on a note. or bond. When partial payments b^ 
made, they are indorsed on the note or bond. 

281. We shall now give the rule established in New York 
(see Johnson's Chancery Reports,* vol. i., page It,) for com- 
puting the interest on a bond or note, when partial payments 
have been made. The same rule is also adopted in Massachu- 
setts, and in most of the other States. 

Bule. 

I. Compute the interest on the principal to the time of thit 
first payment ; if the payment eqrials or exceeds this interest, 
add the interest to the principal, and from the sum subtract 
the payment; the remainder forms a new principal: 

II. But if the payment is less than the interest, take no 
notice of it, except to indorse it on the note or bond, until 
other payments shall have been made, which in all, shall 
exceed the interest computed to the time of the last payment; 
then add the interest, so computed, to the principal, and from 
the sum subtract the sum of the payments; the remainder 
will form a new principal^ on which interest is to be comr 
puted as before. 
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Examples. 

$349.998 Richmond, Va., May 1st, 1846 

1. For value received, I promise to pay James Wilson, or 
order, three hundred and forty-nine dollars ninety-nine cents 
and eight mills, with interest, at 6 per cent. 

James Paywell. 

On this note were indorsed the following payments : 

Dec. 25th, 1846, received $49,998 

July 10th, 184T, " 4.998 

Sept. 1st, 1848, " 15.008 

June 14th, 1849, " 99.999 

What was due April 16th, 1850 ? 

Principal on interest from May 1st, 1846 - - - $349,998 
Interest to Dec. 25th, 1846, time of j&rst pay- 
ment, T months 24 days 13.649-h 

Amount $363.647 -f 

Payment Dec. 25th, exceeding interest then due - 49.998 

Remainder for a new principal $313,649 

Interest of $313,649 from Dec. 25th, 1846, to June . 

14th, 1849, 2 years 6 months, 19 days - - 46.472 -f 

Amount $360,121 

Payment, July 10th, 1847, less than in- 



[ $4.1 



terest then due 

Payment, Sept. 1st, 1848 15.008 

Then* sum, less than interest then due - $20,006 

Payment, June 14th, 1849 99.999 

Their sum exceeds the interest then due - - - - $120.0.05 
Remainder for a new principal, June 14th, 1849 - 240.116 
Interest of $240,116 from June 14th, 1849, to 

April 15th, 1850, 10 months 1 day - - - 12.045 
Total due, April 15th, 1850- - - - $252,161 + 

279. How do you find the interest when the principal is in pounds^ 
shillings and pence? 
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$64T8.84 Nbj^ Haven, Feb. 6th, 1850. 

2. For Value received, I promise to pay WiUiam Jeiiks, or 
order, six thousand four hundred and seventy-eight dollars and 
«ighty-four cents, with interest from date, at 6 per cent. 

John Stewart, 

On this note were indorsed the following payments : 

May 16th, 1853, received $ 546.T6 

May 16th, 1865, " 1216 

Feb. 1st, 1856, " 20U.12. 

What remained due, August 11th, 1851? 

3. A's note of 11851.04 was dated Sept. 5th, 1851, on 
yhich were indorsed the following payments : viz., Nov. 13th, 
1853, $416.98 ; May 10th, 1854, $152 : what was due March 
1st, 1855, the interest being 6 per cent.? 

$8914.56 Nj,^ Yo^^ j^ 3^ 1354^ 

4. For value received, I promise to pay to James Knowles, 
or order, eight thousand nine hundred and seventy-four dollars 
and fifty-six cents, with interest from date at the rate of 1 per 
cent. Stephen Jones. 

On this note are indorsed the following payments : 

Feb. 16th, 1855, received $1815.40 

a^t. 15th, 1856, " 3841.26 

Nov. 11th, 1851, " 1809.10 

• June 9th, 1858, " 2421.04. 

What wUl be due, July 1st, 1858? 

•51^ Buffalo, Nov. 1st, 1852. 

5. For value received, I promise to pay 0. B. Morse, or 
order, three hundred and forty-five dollars and fifty cents, with 
interest from date, at 1 per cent. John Dob« 
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On this note are the following indorsements : 

June 20th, 1863, received- - - - - $76 * 

Jan. 12th, 1864, " 10 

March 8d, 1866, " 16.60 

Dec. 13th, 1866, " ..... 62.16 

Oct. Uth, 186T, " ..... 106.15 

What will there be due, Feb. 4th, 1858? 



1460 MOBIUB^ Oct 19ih, 1850. 

6. For yalne receiyed, we Jointlj and seTeraUj promise to 
paj Jones, Mead & Co., or order, four hundred and fifty dol- 
lars on demand, with interest, at 8 per cent. 

MAKNnro & Bros. 

The following indorsements were made on this note : 

Sept. 25, 1851, receired $86.60 ; July 10, 1862, received 
$20 ; June 6, 1863, received $160.46; Dec. 28, 1854, received 
$26.12| ; May 5, 1866, received $169 : what was due, Oct. 
18, 1861? 

PROBLEMS IN 6IMPL£ INTEREST. 

282. In every question of Interest, there are four parts : 
Ist, Principal ; 2d, Kate ; 3d, Tune ; and 4th, Interest. 
If any three of these parts are known, the fourth can be 
found. The interest is found by multiplying the principal by 
the rate and time in years (Art. 2t6) ; therefore, the interest 
is the product of the three factors, principal, rate, and time. 
Any one ef these factors is found by dividing their product 
by the other two : Hence, we have the following principles : 

1st, The interest is equal to the product of the principal, 
rate, and time; 2d, The principal is equal to the interest 
divided by the product of rate and time; 3d, The rate is 
equal to the interest divided by the product of the principal 
and time; 4th, The time is equal to the interest divided 
by the produ/ct of the vrincipal and rate. 
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283. Foranlas. 

1. Interest = I = P x R X T. 

Examples. 

i. At what rate per cent, mast $325 be pat at interest 
for I year and 6 months, to produce an interest of $34,125 ? 

Analysis. — The product of principal by the time is 825 x IJ 
= 4871. By principle 8d, the rate equals $34.125 -s- 487.6 = .07, 
or 7 per cent. 

2. What principal, at 6 per cent, will in 9 months give an 
interest of $178,9552? 

3. The interest for 2 jcears and 6 months, at 7 per cent., 
is $76,965: what is the principal? 

4. What sum must be invested, at 6 per cent., for 10 
months and 15 days, to prodnce an int^est of $327.3249? 

5. If my salary is $1500^ a year, what som invested at 5 
per cent, will pay it? 

6. What sum put at interest for 4 years and 3 months, 
at 7 per cent., will gain $283.3914 ? 

7. The interest of $2100 for 3 years 1 month and 18 
days is $460.60: what is the rate per cent.? 

8. A person owning property valued at $2470,80, rents it 
for 1 year and 10 months for $452.98 : what per cent, does 
it pay? 

} 9. At what rate per cent, must $3456 be loaned for 2 
years 7 months and 24 days, to gain $503,712 ? 

280. What is a partial payment ?— 281. What is the mle for partial 
payments? — 282. How many parts are there in a problem of simple 
interest? What are they?— 283. Write on the blackboard the for 
mulas for the problems of simple interest. 



258 PERCENTAQS. 

10. If I band a hotel at a cost of 156000, and rent it 
for $7000 a year, what per cent, do I receive for the inyest- 
ment ? 

11. The interest on 11119.48, at 7 per cent, is $195,909 : 
what is the time? 

12 How long will it take $500 to doable itself, at 6 per 
cent., simple interest? 

13. Wishing to commence business, a friend loaned me $3*720, 
at 6^ per cent., which I kept until it amounted to $5009.60 : 
how long did I retain it? 

14. I borrowed $100 of my neighbor, for 1 year and 8 
months, at 6 per cent. ; at the end of the time he borrowed 
of me $750 : how long must he keep it to cancel the amount 
of interest I owed him ? 

15. What amount of money must I invest at 6V*, that I 
may receive annually an income of $450 ? 



COMPOUND INTEREST. 

284. Compound Interest is interest computed on the amouTii, 
which is the sum of interest and principal (Art. 272). It may 
be computed annually, semi-annually, quarterly, monthly, weekly, 
or daily. In savings banks, the interest is generally computed 
semi-annually. 

Hiile. — Compute the interest for one year, unless some 
other time is nam^d ; then add it to the principal, and com- 
vute the interest on the amount as on a new principal ; add 
the interest again to the principal, and compute the interest 
as before ; do 'the same for all the times at which payments 
of interest become due; from the last result sitbtract the 
first principal, and the remainder vnll be the compound in- 
terest. 



884. What is oompoand interest? 
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Examples. 

1. What will be the compoand interest of $3250 for 4 
years, at *l per cent.? 

OPERATION. 

$3150.000 principal for 1st year. 
$3t50 X .Ot = 262^500 interest for 1st year. 

4012.500 principal for 2d " 
$4012.50 X .01 = 280.815 interest for 2d " 

4293.315 principal for 3d " 

$4293.315 X .01 = 300.536 . + interest for 3d " 

4593.911 + principal for 4th " 

$4593.911 X .01 = 321.513 + interest for 4th " 

4915.484 + amount at 4 years. 
1st principal 3150.000 

Interest $1165.484 + 

2. What will be the compound interest of $115 for 2 
years, at 1 per cent.? 

3. What will be the amount of $240 at compound interest, 
for 4 years, at 5 per cent.? 

4. What will be the compound interest of $300, for 3 
years, at 6 per cent. ? 

6. What will be the compound interest of $590.14-, at 6 
per cent., for 2 years? 

6. What will be the compound interest of $500, for 2 years, 
at 8 per cent.? 

1. What will be the compound Interest of $3158.56, for 3 
years, at 1 per cent.? 

8. What will be the compound interest of $95631.60, for 1 
* years, at 6 per cent.? 

9. What will be the compound interest of $15439.15, for 4 
years, at 4^ pi^r cent.? 
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DISCOUNT. 

286. Discount is an allowance made for the payment of 
money before it is due. 

The Face of a note is the amount named in the note. 

The present value of a note, is such a sum as, being put 
at interest until the note becomes due, would increase to an 
amount equal to its face. 

The discount, on a note, is the difiFerence between the face 
of the note and its present value. 

286. Snowing the face of a note and the rate of interest, to 
find its present value. 

1. I give Mr. Wilson my note for $106, payable in 1 year : 
what is the present value of the note, if the interest is 6 per 
cent.? What is the discount? 

Analysis. — The present value operation. 

is the base, the rate is 6 per 106 

cent., and the face of the note ^^^^' ^^^^ '" T+M ^ 
is the amount (Art. 267). 

Rule. — Divide the face of the note by . I dollar plus the 
interest of 1 dollar for the given time. 

Note. — ^Wben payments are to he made at different times, find the 
present .value of tJie sums separately, and thew sum mH he the jpresent 
value of the Tiote. 

Examples. 

1. What is the present value of a note of $616, due 1 year 
4 months hence, at 7 per cent. ? 

2. What is the present value of $202.58, due in 1 year 7 
months an^ 18 days, at 6 per cent.? 

285. What la discount? What is the face of a note? What is 
present value? What is the discount on a note?— 286. Knowing the 
face of a note and rate, how do you find the present value? 
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3. How much should I deduct for the present payment of 
a note of 1121, due in *l months and 6 days, at 6 per cent.? 

4. If a note for $5160 is payable Feb. 4th, 1864, what is 
its value Sept. 10th, 1863, interest being reckoned at 8 per 
cent.? 

5. What sum of money will amount to $2500,* in 2 years 
7 months and 12 days, at 12 per cent.? 

6. What is the present value and discount of 13000, pay- 
able in 1 year 2 months and 20 days, at 7 per cent.? 

7. A held a note of 11400 against B, payable Aug. 1st, 
1856 ; B paid it May 15th, 1856 : what sum did he pay, the 
interest being- 7 per cent.? 

8. A flour merchant bought for cash 300 barrels of flour, 
for $10.50 per barrel; he sold it the same day for $12 a 
barrel, and took a note at 3 months : what was the cash value 
of the sale, and what his gain, if the interest is reckoned at 
7 per cent.? 

9. A man purchased a house and lot for $10000, on 
the following terms : 5000 in cash, 2500 in 3 months, and the 
balance in six months : what was the cash value of the prop- 
erty, interest being reckoned at 6 per cent.? 

» 

10. Which is the more advantageous, to buy sugar at 7 J 
cents a pound, on 4 months, or at 8 cents a pound on 6 
months, at 6 per cent, interest ? 

11« Bought land at $10 an acre : what must I ask per 
acre if I abate 10 per cent., and still make 20 per cent, on 
the purchase money? 

12. A merchant owed three notes, viz., $1000, payable Aug. 
1st, 1856; $500, payable Oct. 10th, 1855, and $900,. payable 
Nov. 1st, 1855 : what was the cash value of the three notes, 
^uly 1st, 1855, reckoning interest at 6 per cent."; and what was 
the difference between that value and their amounts at the 
times when they fell due, if interest were reckoned from July 
1st. 
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BANKING-. 

287. A Corporation is a collection of persons anthorized by 
law to do business together. The instrument which defines 
tlicir rights and powers is called a Charter. 

283. Banks are Corporations for the purpose of receiving de- 
posits, loaning money, and furnishing a paper circulation repre- 
sented by specie. 

Bank Notes are the notes made by a bank to circulate as 
money, and should be payable in specie, on presentation at the 
bank. 

A Promissory Note is the note of an individual, and is a 
positive engagement, in writing, to pay a given sum, either on 
demand or at a specified time. 

FOBMS •F NOTES. 

No. L NegotioMe Note, 



^^^•^^ PROViDKBrcB, May 1, 1856. 

For value received, I promise to pay on demand, to Abel 
Bond, or order, twenty-five dollars and fifty cents. 

Reuben Holmes. 

No. 2. J^ote Payable to Bearer, 



^^^^'^^ St. Louis, May 1, 1855. 

For value received, I promise to pay, six months after date, 

to John Johns, or bearer, eight hundred and seventy-five dol- 
lars and thirty-nine cents. Pierce Penny. 

No. a j^ote by two Persona, 



^^^^'^'^ Buffalo, June 3, 1850. 

For value received, we jointly and severally promise to pa^r 
to Richard Ricks, or order, on demand, six hundred and fifty 
nine dollars and twenty-seven cents. Enos Allan. 

JoH^f Allan. 
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No. 4. JS'de Pay (Me al a Sank. 



^^^•^^ Chicago, Maj 7, 1856. 

Sixty days after date, I promise to pay John Anderson, or 
order, at the Bank of Commerce, in the city of New York, 
wenty dollars and twenty-five cents, for value received. 

Jesse Stokes. 

Remarks Relating to Notes. 

1. The person who signs a note is called the dratoer or maker of 
the note ; thus, Beuben Holmes is the drawer of note No. 1. 

2. The person who has the rightful possession of a note is called 
the holder of the note. 

3. A note is said to be negotiable when it is made payable to A. B., 
or order, who is called the payee (see No. 1). Now, if Abel Bond, to 
whom this note is made payable, writes his name on the back of it, 
he is said to indorse the note, and he is called the indorser; and 
when the note becomes due, the holder must first demand payment 
of the maker, Beuben Holmes ; and if he declines paying it, the holder 
may then require payment of Abel Bond, the indorser. 

4. When a note is not paid at the time it becomes due, the in- 
dorser must be notified of the fact, and of the time it was due. This 
notice is generally given by an officer called a notary public, and is 
called a protest. 

5. If the note is Ihade payable to A. B., or bearer, then the drawer 
alone is responsible, and he must pay to any person who holds the 
note. 

6. The time at which a note is to be paid should always be named ; 
but if no time is specified, the drawer must pay when required to do 
so, and the note will draw interest after the pajrment is demanded. 

7. When a note, payable at a future day, becomes due, it wUl draw 
Literest, though no mention is made of interest. 

8. In each of the States there is a rate of interest establushed by 
iiw, wliich is called the legal interest; and when no rate is specified, 

he note will always draw legal interest. If a rate higher than legal 
jrterest is named in the note, or agreed upon, the drawer, in most of 
the States, is not bound to pay the note. 



' 287. What are corporations? What is a charter?— 288. ^Vhat are 
banks? Wlmt an; bank-notes? Wliat bj a promltt»orj \kvi\ii\ 



264 PEBCSNTA6X. 

9. If t\To persons jointly and eesvenSlj gire their w>te (see No. t^ 
it may be collected of either of them. 

16l Th& words, " For valve receired,** shiNild be expressed in every 
note. 

11. When a note is given, payable on a fixed day, and in a spedfiie 
article, as in wheat ot rye, payment must be offered at the specified 
time ; and if it is not, the holder can demand the value in money. 

12. Bats of grace are days allowed lor the payment of a not 
alter the expiration of the time named on its fmee. By mercantile 
usage, a note does not hgaUy fall dne until 3 days after the expira- 
tiott of the time named on its face, unless the note specifies "toUhoui 
ffrace" For example, Na 2 would be dne on the 4ih of November, 
and the three additaonal days are called dajfs of grace. 

When the last day of grace happens to be a Sunday, or a holiday, 
such as New Tear's day, or the 4ih of Jnly, the note must be paid 
the day before ; that is, on the second day of grace. 

13. Th^re are two kinds of notes discounted at banks : Ist. Notes 
given by one individual to another Imp property actually sold ; these 
are called buHness n&U9, or busmem paper, 2d. Notes made for the 
purpose of borrowing money, which are called aecemmodaHon notes^ 
or ac6ommod4tiion paper. The first dass of paper is mudi preferred 
by the baxdui, as more likely to be paid when it £^118 doe^ or, in mer- 
cantile phrase, "when it comes to maturity." 



BANK DISCOUNT. 

289. Bank Discount is the dednetioD made bj a bank from 
the face of a note doe at a fature time. 

Bank discount, by custom^ is the inteFest of the face of the 
note, caleolated from the time when it is diseoimted to the 
tuB6 when it falls dne ; in which time three days o( grace are 
always included (see remark IS). The interest on notes dis- 
counted at bank is always paid in advance. 

The proceeds of a note is the difference betweeB its face 
and the discount. 

289. What is bank discount? How is interest calcalatedt Whea 
is it paid ? What are the proceeds of a note t 
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290. To find the bank discount. 

Rule. — Add 3 days to the time which the note has to run, 
and then calculate the interest for that time at tfie given rate. 

Examples. 

1. What is the bank discount on a note of $300, for 4 
months, at 6 per cent, per annum. 

2. What is the bank discount on a note of $200, payable 
in five months, at 9 per cent.?. 

3. What is the bank discount and proceeds of a note of 
$500, at 6J per cent., payable in 8^ months ? 

4. What is the cash value of a note, payable at bank, of 
$1255.38, and due in 4 months, at 7 per cent.? 

5. What was the bank discount on a note of $500, due 
August 13th, 1855, and discounted July 1st, 1855, reckoning 
interest at 7 per cent.? 

6. I bought 4368 bushels of wheat, at $1.26 a bushel, and 
sold it the same day for $1.30 a bushel on a note of 4 months. 
If I get this note discounted, at bank, at *l per cent., what do 
I gain or lose ? 

7. What is the' difference between the true and bank dis- 
count, of $7000, payable in 7 months, at 6 per cent.? 

8. What is the difference between the true and bank dis- 
count, of $10000, payable in 4 J months, at 8 per cent.? 

9. January 1st, 1855, a note was given for $1000, at 5^ 
per cent., to be paid May 1st, next following : what was its 
cash value at bank ? 

10. A holds a note against B for $1500, to rim 6 months 
from Aug. 1st, without interest. Oct. 1st, he wishes to pay a 
debt at the bank of $1000, and turns in the note at a dis- 
count of 5 per cent, in payment : how much should he receive 
back from the bank? 

290. How do. you find tho bank diecovmtl 

12 
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291. To draw a note due at a future time, whose prooeeda 
shall be a given amount. 

1. For what sum must a note be drawn at 4 months and 
12 days, so that, when discounted at bank, at 6 per cent., the 
proceeds shall be $400. 

Analysis. — The face of the note must be such, that the interest 
for the given time, subtracted from the face, shall leave the re- 
quired proceeds. Hence, the proceeds correspond to the difference; 
the rate of interest of $1 for the given time, to the rate ; and the 
face of the note to the base (Art. 267). 

Rule. — Divide the given proceeds by 1 minus the rate of 
%\ for the given time, and the quotient wUl he the fa/ce of the 
note. 

OPERATION. 

Proceeds = |400. 
R. $1 for 4 mo. tda. = 0.0225 



_ Proceeds 

Face = =r- 

1-R 



Face= ^ =$409,207 + 



1 - .0226 = 0.9775 



2. For what sum must a note be drawn at 7 per cent., pay- 
able in 6 months, so that when discounted at a bank it shall 
produce $285.95. 

3. How large a note must I make at a bank, at 6 per 
cent., payable in 6 months and 9 days, to produce $674.89? 

4. For what sum must a note be drawn, at 5 per cent., 
payable in 9 months and 15 days after date, so that when 
discounted at bank, it shall produce $1000. 

6. Marsh, Dean & Co. purchase of John Jones 380 barrels 
of flour, at $9.12^ a barrel, for which they give him a note 
at 90 days, for such sum, that if discounted, at 6 per cent., he 
shall receive the above price for his flour : what was the face 
of the note? 



391. How do you draw a note whose proceeds shall be a given 
amonnt ? 
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STOCKS. 

292. Capital or Stock is the amount of money paid in to 
carry on the business of* a corporation. 

Stockholders are the owners of the stock. 
Certificates are the written evidences of ownership. 

-^93. United States or State Stocks are the bonds of the 
United States, or jof a State, bearing a fixed interest. 

A Coupon is a due-bill for interest, attached to bonds or 
certificates of stock, and payable at specified times. 

294. Par Value of stock is the number of dollars named in 
each share, generally 100; sometimes 50, and sometimes 25. 

Market Yalue of a stock, is what it brings per share, when 
sold for cash. 

295. Premium is the rate per cent, which a stock sells for 
above its par value. 

Discount is the rate per cent, which a stock sells for below 
its par value. 

296. Dividend is a profit divided among the stockholders, 
and is generally estimated at a certain rate per cent, on the 
par value of the stock. 

297. Brokerage is a commission made to an agent for 
buying and selling stock, uncurrent money, or bills of exchange. 

Notes. — 1. The brokerage in the city of New York ia generally 
one-fourth of one per cent. <m the par value. 

2. In questions of stocks, the pa/r wtlue is always the liase, 

3. In the examples, the shares are $100 each, unless another amount 
is named. 

298. To find the dividend on a given amoiuit of stock. 

1. What is the percentage on 25 shares, |100 each, of Kings 
County Insurance Company, the dividend being 25 per cent.? 

Analysts. — Here, the base and rate are ^ven to find the per- 
centage (Art 259). 



2&8 FBRCJENTAGB, 

2. ^rhe Atlantic Fire Insarauce Go. declares a senn-anfiCEa! 
dividend of 4^ V» on th« eapita) sto^ : what is the annval 
dividend of 4S shares at that rate? 

3. The Atlantic Bank of Brooklyi^ has dedared a serol- 
aunaal dividend of 5% : what is the dividend on 18 shares? 

4. A bankrupt is indebted to A, |&416y and to B^ t§T96 
what does eaeh receive, when the dividend to the creditors i 
41^ per cent.? 

5. A mimng €oni|>any, shares $2d each, deckred a dividend 
of 17Vo : what was the divideBd on d% shares? 

299. To find tlie value ei stock whiek Is afbove or below 



1. What is the value of $5S0O of stock, reckoned at par, 
when the *stoek is at a premium of & per cent. ? 

Analysis.^ — la this daea ei exasapks, tlie base and rate are 
given. When the stock is above par, the amount is respired (Art 
265) ; when it is below par, the difference (Art. 2^). 

2. What is the cost of 56- shares of Ifew York Central 
Kailroad stock, at 5^ per cent, below par, and the brokerage 
} per cent. ? 

3. I bought 36 shares in the FcMisylvama Coal Company, 
at a discount of 12| per cent, and sold them at a premium 
of 1 per cent., paying ^ per eent. brokerage in ead» ease : how 
much did I make by the operation? 

4. What is the market value of 21 & shares of bank-stock, 
each share $T5, and the fMreBBwn i^lV*? 



392. What is capital or stock? Wlio are stoekholdert ? What are 
certificates? — 293. What are Umted States stocks? What is a 
coupon? — ^294. What is the par value of a stoek? What is market 
value ?--296. What is prOTdum? What is discouB* ?— -296. What is 
dividend? — 297. Wliat is brokerage? What i» the general rate in the 
city of New York? What is the base, in stocks?— 298. How do you 
find the dividend on stock ? — ^299. Hew do you find the value of stock 
when it is al>ove or below par? 
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5. The par valae of 25 T shares of baokHstock is $200 a 
share : what is the present ralne of all the shares, the stock 
being at a premiam of 15 per cent. ? 

6. What is the valoe of 120 shares of Exchange Bank 
stock, it being at a premimn of 18f per cent., and the par 
yalue being 1150 a share? 

'7. What will be the cost of 69 shares of Panama Kailroflil 
stock, at a discount of 8*^0, the par value being $125, and 
brokerage J per cent.? 

8. Gilbert & Co. buy for Mr. A, 200 shares of United 
States stock, at a premium of 6^ per cent., and charge ^ per 
cent, brokerage : if the shares are $1000 each, how much . 
monej does A pay for the stock? 

9. Mr. B. bought 125 shares of stock in the American 
Guano Company, at par, the shares being $20 each. At the 
end of 4 months, he receiyed a dividend of 5 per cent., and at 
the end of 10 months, a second diyidend of 4 per cent. At 
the end of the year, he sold his stock at a premium of 10 per 
cent. : how much did he make by the operation, reckoning the 
interest of money at 1 per cent.? 

300. To find how much stock, at par value, a given sum of 
money will purchase, when the stock is at a preminm or discount. 

1. What value of stock, at par, can be purchased by 
$3045.38, if the stock is at a premium of 10 per cen^t., and 
^ per cent, is charged for brokerage? 

Analysis. — When the stock is above par, the amount and the 
rate are given to find the base (Art. 267); when below par, the 
difference and rate are given to find the base (Art 267). 

2. A person wishes to inrest $3000 in bank-stock, which is 
at a discount of 15 per cent. : what amount at par can he 
purchase ? 

300. How do you find how much stock, at par, a given sum of money 
will buy when the stock is at a premium ? How when it ia at ^ ^\s<^\vc^*^ 
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3. How many shares of Galena and Chicago Railroad stock 
can be bonght for $6384, at 14 Vo premium? 

4. When banknstock sells at a discount of 7^Vo, what, 
amount of stod^, at par value, will $3700 buy ? 

5. A person has $7000, which he wishes to invest ; what 
will it purchase in 5 per cent, stocks, at a discount of 3^ per 
cent., if he pays \ per cent, brokerage 7 

6 How much 6 per cent, stock, at par, can be purchased 
for $8700, at 8J per cent, premium, ^ per cent being paid for 
brokerage ? 

7. A person owning $12000 in government funds, desires to 
purchase stock in the American Exchange Bank. The funds 
are at a discount of 3^ per cent., while the bank-stock is at a 
premium of 10^ per cent. : what amount of stock, at par value, 
can he purchase, allowing the broker's charges for the purchase 
to be f per cent.? 

301. To find the rate of interest on an Investment in stock, 
when the stock is above or below par. ^ 

1. What is the rate of interest on an investment in 6 per 
cent, stocks, when they are at a discount of 25 per cent.? 

Analysis. — ^The interest on the operation. 

stock is computed on its par value; .75 ) -., ^, ^^ a «^ 

the' mterest on the mvestment is ^ ) 
computed on the market value, and 

the percentage in each case is the ^ — - _ — Qg 

same. Hence, 1 dollar of the stock '*^ 
multiplied by its rate of interest, 

wiU be equal to the market value ^^^* ^ ^^^ ^°*- 
of $1 of the stock multiplied by its rate of interest. 

Hule. — Multiply $1 of the stock by its rate of interest, and 
divide the product by the market value of il of the stock: 
the quotient will be the rate of interest on the investment, 

2. If I buy 7 per cent, stock at 12^ per cent discount, 
v^at is the rate per cent, on the investment? 
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8. If the stock of the Erie Raiboad sells at 62^ per cent., 
and pays semi-annaal dividends of 2^ per cent., what wonld be 
the rate of interest on an investment 7 

4. The bonds of the Illinois Central Railroad Company, 
which bear interest of t per cent., are worth 87 per cent., and 
the charge for brokerage is ^ per cent. : what would be the 
interest on an investment in these funds 7 

6. The stock of the Hartford and New Haven Railroad is 
at a premium of 20 per cent. : reckoning the interest on money 
at 6 per cent., what will be the interest on an investment? 

302. To find how much a stock must be above or below 
par, to produce a given rate of interest. 

I. At what rate must a 6 per cent, stock be bought, so 
that the investment shall yield 9% interest? 

Analysis. — Since the per- operation. 

centage is the same in both 5L I = $1 x .06 = $.06 

cases, $1 of the stock multiplied •"" ) 

by its rate of interest, is equal 

to the market value of $1 of * a? = - = .66i 

the investment multiplied by '^^ 

'^^ '^^^' 1 - .66f = .33f dis.' 

Rule. — I. Multiply $1 (f the stock by its rate of interest, 
and divide the product by the fate of interest on the inwst- 
ment : the quotient will be the per cent, of the market valtae 
of ^l of the stock: 

II. If the market vcUue is greater than 1, subtract 1 from 
itf and the remainder will be the per cent, of premium; if 
less than 1, sitbtract it from 1, and the^ remainder wUl be the 
per cent, of discount. 

301. How do you find the rate of interest on an investment wlien the 
stock is above or below par ? — 302. How do you find how much a stock 
must be above or below piir, to produce a given rate of interest ? 
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2. At what rate of disoonnt most I inyest in 8 per cent, 
stock, in order to yield me 10 per c^t.f 

3. If the par yalne of a stock is $100, and the interest 7 
per cent^ what is the discount when an inTCStment yields 13 
per cent.f 

4. At what rate mnst I invest in a 9V« stock, that I may 
receive 8 per cent, on my investment? 

303. Which is the best iarestment? 

1. I invest $1250 in State stocks bearing an interest of 6 
per cent., and a premium of 15 per cent. I invest an equal 
amount in State fives at 12 per cent, discount. Which wiU 
yield the larger interest 7 

AiTALTBis. — ^Elnd the rate of interest of each investment, and 
then compare the two rates. That investment which produces the 
greater rate is the more advantageous. 

OFBBATIQff. 

In. 2i>. 



W X .06 ^ ^^^^ ^ ^^./^ 



??^ = .0568 = 5^-/. 



1.15 

The second investment is the more advantageous. 

2. Which is the better investment, to buy sixes at par, or 

sevens at 107? 

• 

3. Which wiU yield the larger profit, 8 per cent, stock at 
a premium of 20 per cent., or 5 per cent, stock at 80 per 
cent.? 

4. If I invest $2000 in State stocks at 5 per cent., at 
par, and an equal amount at 6 per cenf., at 90, what will 
be the difference of the proceeds of the investm^ts at the 
end of 5 years? 

803. How do yon determine which is the best investment ? 
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INSURANCE. 

304. An Insurance Company is a company chartered to 
insure against risks. 

* Insurance is an indemnity for loss or injury. It is made by 
companies or indiyiduals, in consideration of a certain sum paid. 

TlNDERWRrrERs or Insurers are the companies or persons who 
insure. 

305. Insurance is now limited, chiefly, to three classes of 
cases : 

1. Firs insurance, or insurance against loss by fire. 

2. Marine insurance, or insurance against loss by water. 

3. Life insurance, or insurance against loss by death. 

306. A Mutual insurance is one in which the insured share 
in the profits. 

307. A poucY is the mutual agreement of the parties. 

308. Premium is the percentage paid by^him who owns the 
property to him who insures it, as a compensation for risk. 

309. All the cases of insui'ance are simple applications of 
the principles of percentage. There are four : 

1. To find the premium, when the base and rate are knoiin) 
(Art. 259). 

2. To find the rate, when the base and premium are known 
(Art. 261). 

3. To find the base, when the rate and premijim are known 
(Art. 262). 

4. To find the percentage, when the premium is insured as 
well as the base. The base insured is then the premium plus 
the first base. 



304. What is an insurance company? What is insurance? Wh» 
are underwriteis? 
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Examples. 

1. What would be the pFemimn for insnriiig a ship and 
cargo, valaed at $147^6*74, at 3^ per cent. 7 

2. What would be the insorance on a ship, valaed at 
147520, at J of 1 per cent. At J of 1 per cent.? 

3. What woold be the insorance on a honse, valaed at 
$16800, at IJ per cent.? At f of 1 per cent.? 

4. A merchant owns f of f of a ship, valned at $24000, 
and insures his interest at 2^ per cent. : what does he pay for 
his policy? 

5. What will it cost to insure a store, worth $5640, at f 
per cent., and the stock, worth $7560, at {• per cent.? 

6. A carriage-maker shipped 15 carriages, worth $425 each : 
what must he pay to obtain an insurance upon them at 75 
cents on a hundred dollars? 

7. A merchant imported 150 hhd. of molasses, at 35 cents 
a gallon; he gets it insured for 3^ per cent, on the selling 
price of 50 cents a gallon : if the whole should be destroyed, 
and he get the amount of insurance, how much would he gain ? 

8. If I get my house and furniture, valued at $3640, insured 
at 4^ per cent., what would be my actual loss if they were 
destroyed ? 

9. The ship Astoria was valued at $20450, and her cargo 
at $25600, and was bound on a voyage from New York to 
Canton. The vessel was insured at the St. Nicholas office for 
$12000, at 2| per cent., and the cargo for $18500, at 3J per 
cent. The vesSel foundered at sea : what was the entire loss 
of the owner? 

10. Shipped from New York to the Crimea, 5000 barrels of 



805. To how many classes is insnrance limited? What are tlieyf 
—306. Wliat is mutual insurance ?--307. What is the policy?— 308. 
What is premium? — 309. How many cases are there of insurance? 
What are they? 
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'our, worth $10.50 a barrel. The premium paid was $2887.50 : 
Yhat was the rate per cent, of the insurance? 

11. Paid $120 for insurance on my dwelling, valued at 
$7500 : what was the rate per cent.? 

12. A merchant imported 225 pieces of broadcloth, each 
jiece containmg 40 yards, at $3.50 a yard : he paid $1323 for 
nsurance : what was the rate per cent.? 

13. A merchant paid $1320 insurance on his vessel and 
cargo, which was 6^ per cent, on the amount insured : how 
much did he insure? 

14. A man pays $51 a year for insurance on his storehouse, 
at 1^ per cent., and $126.45 on the contents, at 2^ per cent. : 
what amount of property does he get insured ? 

15. A person shipped 15 pianos, valued at $275 each. He 
insures them at 3 per cent., and also insures the premium at 
the same rate : what insurance must he pay ? 

16. A store and its contents are valued at $16750. The 
owner insures them at If per cent., and then insures the 
premium at the same rate : what insurance must he pay ? 



LIFE INSURANCE. 

310. Life Insurance is an agreement to pay, in consideration 
of a premium, a specified amount to parties named in the 
agreement, in case of the death of the party insured. * 

311. To enable the company to fix their premiums at such 
rates as shall be both fair to the insured and safe to the 
association, they must know the average duration of life from 
any given time to its probable close. This average is called 
the "Expectation of Life," and is determined by collecting 

310. What is life insurance?— 311. What is necessary to enable a 
company to fix their premiums? How is the expectation determined? 
What do you understand by the expectation of life? 
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from many soorces ihe most authentic infonnation in regard to 
the average doration of life firom any period named. 

If we take 100 infants, some will die in infancy, some in 
childhood, and some in old age. It has been foond, from care- 
ful obserration, that if the sum of their ages, after the last 
shall have died, be divided by 100, the quotient will be 38.72 
very nearly : hence 38.72 is said to be the " Expectation of 
Life" at infancy. 

The Carlisle Tables, which are used in this country and Eng- 
land, show the "Expectation of Life" from 1 to 100 years 
At 10 years old it is found to be 48.82 ; at 20, 41.46 ; at 
30, it is 34.34 ; at 40, 21.61 ; at 50, it is 21.11 ; at 60, 14 
years ; at 70, 9.19 ; at 80, 5.51 ; at 90, 3.28 ; and at 100, 
it is 2.28 years. 

If we wish the expectation of life, between the periods 
named in the table, we can readily find it by the rules of pro- 
portion. Thus, if we wished the expectation of life at 16 years, 
we should observe that, at 10 years, it has been found to be 
48.82 ; at 20 years, it has been found to be 41.46 ; hence, for 
10 years it varies 48.82 — 41.46 = 7.36 years : 

Then, 10 : 6 : : 7.36 : 4.416 ; 

which number being subtracted from 48.82, leaves 44.40, the 
expectation of life at 16 years of age. 

312. From the above facts, and the value of money (which 
is jhown by the rate of interest), a company can calculate with 
great exactness the amount which they should receive annually, 
for an insurance on a life for any number of years, or during 
its entire continuance. 

Among the principal life insurance companies in the United 
States, are the New York Life Insurance and Trust Company, 
the Girard Life Insurance, Annuity and Trust Company of 
Philadelphia, and the Massachusetts Hospital Life Insurance 
and Trust Company of Boston. The rates of insurance, in 
these companies, differ but little. 
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313. All companies have pnblished tables which show the 
quarterly, semi-annnal, and annual premiums that must be paid 
on each $100 or $1000 insured. 

Note. — Experience has demonstrated that the lisks are aboat 
equal cm aJl ages between 14 and 25 years. Persons nnder the age 
of 35 years are charged for wTiole life policies, the rate at that 
age ; though dividends are based on the true age. An extra charge, 
on the above rates, of one-half per cent, on the amount insured, is 
made fbr Insuring the lives of women under the age of 48 years. 

Examples. 

1. A person, 20 years of age, finds that the premium, per 
annum, is $1.36 on $100 : what must he pay to insure his life 
for 1 year for $8960 ? 

2. A man, aged 40 years, wishes to insure his life for 5 
years, and finds that the annual rate is $1.86 for $100 : how 
much premium must he pay per annum on $12500? 

3. A person, 38 years of age, obtains an insurance ^on his 
life for 5 years, at the rate of $1. iTd per annum on $100 : 
how much is the annual premium on $15000 7 

4. A person going to Europe, expecting to return in 2 
years, effects an insurance on his life at ^ of f per cent, 
premium on $100 ; he insures for $5000 : what is the annual 
premium ? 

5. What will be the annual premium for insuring a person's 
life, who is 60 years of age, for $2000, at the rate of $4.91 
on $100 ? 

6. A person, at the age of 50 years, obtained an insurance 
at 4| per cent, per annum on each $100 ; he insured for 
$1500, and died at the age of 70. How much more T^as the 
insurance than the payments, without reckoning interest ? 

T. A gentleman, 4T years of age, going to China as ambas- 
sador, obtains an insurance on his life for $10000, by paying a 
premium of $2,71 per annum on every $100, and dies at the 
middle of the third year: reckoning simple interest on his 
payments at 1 per cent., what is gained by the insurance? 
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. ENDOWMENTS. 

314. An Endowment is a certain sum to be paid at the 
expiration of a given time, in case the person on whose life it 
is taken shall live till the expiration of the time named. 

The following table shows the value of an endowment pur- 
chased for $100, at the several periods mentioned in the 
column of ages, the endowment to be paid if the person 
attains the age of 21 years. The table is calculated under the 
hypothesis that money is worth 6 per cent, interest. 

TABLB OF EHDOWMBNTS, 

Showing the sum to be paid at 21 years, if aUve. 



Age. 

Birth 1376.84 

3 months 344.28 

6 ** .... 331.46 

9 " .... 318.90 

lyear 306.58 

2 « 271.03 

3 " 243.69 

4 « 225.42 



Ago. 

5 years. . 

6 " .. 

7 " .. 
8 
9 

10 
11 
12 



« 

€i 
U 
U 





Aga 


..$210.53 


13 yea 


.. 198.83 


14 ** 


.. 188.83 


15 " 


.. 179.97 


16 " 


.. 171.91 


17 " 


.. 164.46 


18 " 


.. 157.43 


19 " 


.. 150.64 


20 " 



137.86 
131.83 
125.97 
120.31 
114.89 
109.70 
104.74 



This table shows that if $100 be paid at the bbth of a 
child, he will be entitled to receive 1376.84, if he lives to 
attain the age of 21 years. If $100 be paid when he is ten 
years old, he will be entitled to receive $164.46, if he lives to 
attain the age of 21 years. And similarly for other ages. We 
can easily find by proportion, 

1st. How much must be paid, at any age under 21, to pur- 
chase a given endowment at 21 ; and, 

2d. What endowment a sum paid at any age under 21, will 

purchase. 

Examples. 

1. What endowment, at 21, can be purchased for $250, paid 
at the age of 10 years? 

2. What endowment, at 21, can be purchased for $360, paid 
at the age of 5 years? 



ANNUITIES. 



279 



3. If my child is t years old, arifl I purchase an endowment 
for $650, what will he receiye if he attains the age of 21 
years? 



ANNUITIES. 

31 6. An Annuity is a fixed sum of money to be paid at 
regular periods, generally; yearly, either for a limited time, or 
forever, in consideration of a given sum paid in hand. 

The Present Value of an annuity is that sum which, being 
put at compound interest, would produce the sums necessary to 
pay the annuity. 

The purchaser of an annuity should pay more than the com- 
pound interest ; for the seller cannot afford to take the money 
of the purchaser, invest it, reinvest the interest, and pay over 
the entire proceeds. 

Knowing the rate of interest on money, and the present 
value of an annuity, a dose estimate may be naade of the price 
it ought to sell for. 

Table, 

Shmuing the prbsbnt valve of an annuity of $1, from 1 to 80 yearSj at 

different rates of mterett. 



Yean. 


r 

5 per cent 


6 per cent 


Years. 


5 per cent 


• 

6 per cent 


1 


0.952381 


0.943396 


16 


10.837770 


10.105895 


2 


1.859410 


1.833393 


17 


11.274066 


10.477260 


8 


2.723248 


2.673012 


18 


11.689587 


10.827603 


4 


3.545950 


3.465106 


19 


12.085321 


11.158116 


5 


4.329477 


4.212364 


20 


12.462216 


11.469921 


6 


5.075692 


4.917324 


21 


12.821153 


11.764077 


7 


6.786373 


5.682381 


22 


13.163003 


12.041582 


8 


6.463213 


6.209794 


23 


18.488574 


12.303379 


9 


7.107822 


6.801692 


24 


13.798642 


12.550358 


10 


7.721735 


7.360087 


25 


14.093945 


12.783356 


11 


8.306414 


7.886875 


26 


14.375185 


13.003166 


12 


8.863252 


8.888844 


27 


14.643034 


13.210534 


13 


9.393573 


8.852683. 


28 


14.898127 


18.406164 


14 


9.898641 


9.294984 


29 


15.141074 


18.590721 


15 


10 379658 


9.712249 


30 


15.372451 


13.764831 
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To find the present valne of an annaity for any rate, and 
for any time, we simply multiply the present yalae of an an« 
nnity of $1 for the same rate and time, by the annuity, and 
the product will be its present value. 

Thus, the present value of an annuity of $600 for 8 years, 
t 6 per cent., is 

$6,209*794 X 600 - $3725.8764 ; that is, 

pres. val. of $1 x annuity = pres. val. ; hence, 

annuity = — ~ — '-z — ^-^ ; therefore, 
'' pres. val. of $1 ' 

316. To find what sum will produce a certain annuity at a 
given rate and for a given time. 

Rule. — Multiply the present value of an annuity of $1, 
at the given rate and for the given time, by the given annvr 
ity ; the product wiM be that sum, 

317. To find what annuity a given sum will produce at a 
given rate, and for a given time. 

Rule. — Divide the given sum, or present value^ by the pres- 
ent value of $1, for the given rate and time, and the quotient 

wUl be the annuity. 

Examples. 

1. What is the present value of an annuity of $550, at 5 
per cent., for 21 years? 

2. What would be the value of an annuity that should yield 
eight hundred and thirty-five dollars a year for sixteen years, 
the interest being compound, and at the rate of 5 per cent, 
per annum ? 

3. What is the present value of an annuity of $1500 a 
year, for 30 years, the compound interest being reckoned at 5 
per cent.? 

814. What is an endowment? What does the table of endowments 
show ? What may be found from the table ? — 315. What is an annu- 
ity? What is the present value of an annuity?— -316. How do you 
find the present value of an annuity ^r a given rate and time? 
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4. What annuity, for twenty-four years, could be purchased 
for the sum of twenty-seven thousand fire hundred and sixtj 
dollars, the compound interest being reckoned at 6 per cent.? 

5. Mr. Jones having a small fortune of $25000, and calcu- 
lating that he would live about 20 years, purchased an annuity 
at 6 per cent., with an agreement that he would pay 120 a 
year to an invalid sister : what was his annual income from 
the investment after making that payment? 



ASSESSING}- TAXES. 

818. A Tax is a certam sum required to be paid by the ii^ 
habitants of a town, county, or State, for the support of gov- 
ernment. It 18 generally collected from each individual, in 
proportion to the amount of his property. 

In some States, however, every white male citizen, over the 
age of twenty-one years, is required to pay a certain tax. 
This tax is called a poll-tax ; and each person so taxed is 
called a jpoZZ. 

319. In assessing taxes, the first thing to be done is to 
make a complete inventory of all the property in the town, on 
which the tax is to be laid. If there is a poll-tax, make a 
full list of the polls, and multiply the number by the tax on 
each poll, and subtract the product from the whole tax to be 
raised by the town ; ^e remainder will be the amount to be 
raised on the property. This remainder is the percentage or 
tax to be raised. The value of the property taxed is the base ; 
hence this remainder, divided by the value of the property, 

817. How do yon find what annuity a given sum will produce, at 
a given rate and for a given time?— 818. What is tax? How is it 
generally collected? What is a poU-tax?--319. What is the first 
thing to be done in assesfflng a tax ? If there is a poll-tax, how do you 
find the amount ? How, then, do you find the per cent, of tax to be levied 
on a dollar t How do you find the tax to be raised on eaxsh individualt 
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giyes the rate. Each man's propeTtj, multiplied by the rate^ 
gives his tax or percentage. 

Hzaznples. 

A certain town is to be taxed $4280 ; the property on 
which the tax is to be levied is viJaed at $100(^0. Kow 
there are 200 polls, each taxed $1.40. The property of A is 
valaed at $2800, and he pays 4 polls, 



B's at $2400, pays 4 polls, 
C's at $2530, pays 2 " 
D's at $2250, pays 6 " 



E's at $t242, pays 4 polls, 
F's at $1651, pays 6 
G's at $1600.80, " 4 






What will be the tax on one dollar, and what will be A's 
fax; and, also, that of each on the list? 

First, $1.40 X 200 = $280, amount of poll-tax. 

$4280 — $280 = $4000, amount to be levied on property. 
Then, $4000 ~ $1000000 = .004 = ^% = 4 mills on $1. 

Now, to find the tax of each, as A's, for example : 

A's inventory, $2800 

.004 

$11.20 
4 polls, at $1.40 each, 5.60 

A's whole tax, $16.80 

In the same manner, the tax of each person in the town- 
ship may be fonnd. • 

Examples. 

1. In a county embracing 350 polls, the amount of property 
on the tax-list is $318200 ; the amount to be raised is as fol- 
lows : for State purposes, $1465.50 ; for county purposes, 
$350.25 ; and for town purposes, $200.25. By a vote of the 
county, a tax is levied on each poll of $1.50 : how much per 
cent, will be laid upon the property ? 

2. In a county embracing a population of 98415 persons^ a 
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tax is levied for town, county, and State purposes, amounting 
to $100406. Of this sum, a part is raised by a tax of 25 
cents on each poll, and the remainder by a tax of two mills 
on the dollar : what is the amount of property taxed ? 

3. In a county, embracing a population of 56450 persons, 
a tax is levied for town, county, and State purposes, amount- 
ing to $8T46 1 ; the personal and real estate is valued at 
$4890300. Each poll is taxed 25 cents : what per cent, is tl e 
tax, and how much will a man's tax be, who pays for five 
polls, and whose property is valued at $5400? 

What is B's tax, who is assessed for 2 polls, and whose 
property is valued at $3760.50 ? 

4. A banking corporation, consisting of 40 persons, was 
taxed $957.50 ; their property was valued at $125000, and 
each poll was assessed 50 cents : what per cent, was their tax, 
and what was a man's tax, who paid for 1 poll, and whose 
share was assessed for $2000? 

5. What sum must be assessed to raise a net amount of 
$5674.50, allowing 2^ per cent, commission on the money col- 
lected ? 

6. Allowing 4 per cent, for collection, what sum must be 
assessed to raise $21346.75 net? 

7. In a certain township, it becomes necessary to levy a 
tax of $4423.2475, to build a public hall. The taxable prop- 
erty is valued at $916210, and the town contains 150 polls, 
each of which is assessed 50 cents. What amount of tax must 
be raised to build the hall, and pay 5 per cent, for collection, 
and what is the tax on a dollar?. 

What is a person's tax who pays for 3 polls, and whose 
personal property is valued at $2100, and his real estate at 
$3000 ? 

What is G's tax, who is assessed for 1 poll, and $1275.50 ? 

What is H's tax, who is assessed for I poll, wA %51Nt\i^\ 
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8. The people of a school district wish to bnfld a new 
school-house, which shaQ cost $2850. The taxable property of 
the district is ralaed at $190000 : what will be the tax on a 
dollar, and what will be a man's tax. whose iHX>perty is rained 
at $7500 ? 

How mnch is Mr. Merdiant's tax, whose personal and real 
estate are assessed for $1200? 

9. In a school district, a school is supported by a rate-biU. 
A teacher is employed for 6 months, at $60 a month ; the fnel 
and other contingencies amount to $66. They drew $41.60 
public money, and the whole number of days' attendance was 
7688 : what was Ws tax, who sent 148 days ? 

What was F's tax, who sent 184^ days? 



EQUATION OF PAYMENTS. 

320. Equation of Patmehts is the process of finding the 
average time of payment of sereral sums due at different times, 
so that no interest shall be gained or lost. 

The average or equated time, is the time that elapses firom 
the time at which we b^in to reckon interest to the time of 
payment of all the debts. The equated daie is the date of 
payment of all the debts. 

321. When the times of payment are reckoned firom the 
■ame date. 

1. B owes Mr. Jones $57 : $15 is to be paid in 6 months ; 
$1 8 in 7 months ; and $24 in $10 months : what is the average 
time of payment, so that no interest shall be gained or lost? 

AirALT8i& — ^The interest of $15 for 6 
months, is the same as the interest of $1 
for 90 months; the interest of $18 for 7 
months, is the same as the interest of $1 
for 126 months; and the interest of $24 
for 10 months, is the same as the interest 
of $1 £or 240 months; hence, the sum of 



$15 X 


6= 90 


$18 X 


7 = 126 


$24 X 


10 = 240 


57 


57)456(8 
456 



EQUATION OF PAYMENTS. 285 

these products, 456, is the number of months it would take $1 to 
produce the required interests. Now, the sum of the payments, $57, 
will produce the same interest in one Jifty-a&oenth pao't of the time; 
that is, in 8 months: hence, to find the average time of payment: 

Rule. — Multiply each payment by the time before it becomes 
duCf and divide the sum of the products by the sum of the 
vayments: the quotient vriU be the average time. 

Examples. 

1. A merchant owes $1200, of which $200 is to be paid in 
4 months, $400 in 10 months, and the remainder in 16 months : 
if he pays the whole at once, at what tune mnst he make the 
payment ? 

2. A owes B $2400 ; one-third is to be paid in 6 months, 
one-fourth in 8 months, and the remainder in 12 months : what 
is the mean time of payment? 

3. A merchant has due him $4500 ; one-sixth is to be paid 
in 4 months, one-third in 6 months, and the rest in 12 months : 
what is the equated time for the payment of the whole ? 

4. A owes B $1200, of which $240 is to be paid in three 
months, $360 in five months, and the remainder in 10 months : 
what is the average time of payment ? 

6. Mr. Swain bought goods to the amount of $3840, to be 
paid for as follows, viz. : one-fourth in cash, one-fourth in 6 
months, one-fourth in iT months, and the remainder in one year : 
what is the average time of payment ? 

6. A man bought a farm for $6000, for which he agreed 
to pay $1000 down, $1200 in 3 months, $800 m 8 months, 
$1500 in 10 months, and the remainder in one year : if he pays 
the whole at once, what would be the average time of pay- 
ment ? 



820. What is equation of payments? What is the average or 
equated time? — 321. How do you find equated time? 
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T. A person owes three notes : the first is for $200, pay- 
able July 1st ; the second for $150, payable August 1st ; and 
the third for $250, payable August 15th : what is the average 
time, reckoned from July 1st? 

322. When the times are reckoned from different dates* 

1. • E. Bond, 

Bonght of Trust A Co. 

1861. Aug. 1, 450 yds. muslin, at 10 cents - - - $45 00 
Aug. 16, 800 yds. calico, at 12 J cents - - - 100 00 
Sept. 5, 720 yds. bombazine, at 80 cents - - 576 00 
Oct. 1, 300 yds. cloth, at $3.50 - - - . - 1050 00 

On what day may the whole be supposed to have been pur- 
chased ; or, what is the equated date of purchase ? 

Analysis. — The owner parted with his goods, and therefore 
with their values, at the dates specified; and the question is, to 
find at what time he could have sold the whole at the same 
advantage. Beckoning from Aug. 1st, the earliest date, he had the 
use of $45, the amount of the first sale, for no time ; of $100 for 
15 days, viz., from Aug. 1st to Aug. 16th; of $576 for 35 days, 
viz., from Aug. 1st to Sept. 5th; of $1050 for 61 days, from 
Aug. 1st to Oct. 1st; then, by the preceding Article, we have 
the following operation: 

OPERATION. 

45 X = 000 

100 X 15 = 1500 

576 X 35 = 20160 

1050 X 61 = 64050 

ITtI 1 771)85710(48^^2^ = equated time. 

7084 

14870 48 days from Aug. 1st. 
14168 equated date, Sept. 18th. 

702 

« 1771 



322. From what date may the equated time be reckoned ? What is 
the multiplier of the date used as the point of departure ? What do 
you do when the quotient contains a fraction? What is the rule 
when the times are reckoned for difierent dates? 
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Instead of reckoning from the earliest date, we might have 
reckoned backward from the latest date. 

From Oct. 1st to Sept. 5th there are 26 days. 



" " to Aug. 16th 


it 


46 


tt 


" " to Aug. 1st 


u 


61 


u 


45 X 61 = 2745 








100 X 46 = 4600 








576 X 26 = 14976 








1050 X = 0000 









1771 22321 -^ 1771 = 12^ff days. 

13 days from Oct. 1st or Sept. 18 th. 

Hnle. — I. From the date assumed as the point of reckonr 
ingj find the intervening days to each date, and multiply each 
amount by its number of days : 

II. Divide the sum ^ of these products by the sum of the 
payments, and the quotient vrUl be the equated time in days. 
This number, reckoned from the assumed date, vnU give the 
equated date, 

NoTE.'^l. The equated time may be reckoned from the earliest or 
any previous date, or from the latest date or any date subsequent to it 

2. The multiplier of the date used as the point of reckoning is 0, 
and the corresponding product is nothing. The payment must be 
added, in finding the sum of the payments. 

3. When the fraction in the quotient is less than \, it is rejected 
when greater than ^, 1 is added to the days. 

2. Mr. Johnson sold, on a credit of 8 months, the following 

bills of goods : 

April 1st, a biU of J4350, 

May 7th, a biU of 3750, 

June 5th, a biU of 2550 

At what time will the whole become due ? 

WoTE. — ^Find the equated date of purchase, to which add the time 
of credit; if the times of credit vary, find the times of payment, 
and then equate. » 

3. A purchased of B the following bill of goods, on different 
times of credit : 
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May 1st, 1857, a bQl amonntii^ to t800 on 3 montkL 
Jnnelst, " " " " 700 " 3 " 

" 15th " " " " 900 " 4 " 

July 25th, '• " " " 1000 " 6 " 

What IS the equated time for the paym^it of the whole, and 
m what day, reckoned from Aug. Ist, is the bQl doe? 

4. A peison purchased the following bills of goods, on dif- 
ferent times of credit : 

Jan. Ist^ 1855, a bill amounting to $367^0 on 4 months. 

" 28th, " " " " 901.80 " 3 

Feb. 24th, " " " " 826.38 " 5 " 

March 30th, " " " « 854.88 " 6 " 

May Ist, " " " *♦ 396.50 " 4 

What is the arerage time of payment from the time the first 
bin faUs doe? On what day is the payment made? 

5. A flonr merchant bought at one time 150 barrels of 
floor, at $8 a barrel ; 15 days afterward he bonght 176 bar- 
rels, at $8.50 a barrel; 25 days after that he bonght 200 
barrels, at $9 a barrel : how many days after the first pur- 
chase would be the equated time of payment? 

323. To find how long a mm of money mixflt be at interest 
to balance the interest on a given sum for a given time. 

1. If A lends B $700 for 3 months, how long on^ht B to 
lend A $500 to balance the interest? 

Akaltbib. — Since $700, in 8 months, OFnATiav. 

will produce as much interest as $2100 m 700 X 3 = 2100 ; 
1 month, it will require as many months 2100 -~ 500 = 44 

for $500 to produce the same interest as a mi m^x. 

KAA • 4. ' A ^ ' oinA -4ns. 4^ months 

500 18 contamed tmies m 2100. r. ., 

2. A lends B his note for $900, payable in 5 months : for 
what length of time should B lend to A his note for $480, to 
halance the favor? 
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8. C buys of D 100 barrels of flour, at IT J per ba 
and in payment gives his note for 3 months ; D buys c 
500 busfiels of wheat at 80 cents per bushel, and gives 
note in payment : how long must this note run, that each 
hare an equal use of the other's money? 

324. To find how long the balance may be kept, when ; 
nents are made before they are due. 

1. A owes B 1800, payable in 6 months ; at the expira 
of 4 months, he pays $500 : how long beyond the 6 mo 
should A retam the balance, so that neither shall make or 
interest ? 



OFKRATION. 

800 X 6 = 48C 
500 X 4 = 20C 

800 280 

2800 -^ 300 = S 



Analysis. — A has the right to retain 
the $800 for 6 months, or $4800 for 1 
month. He retains $500 for 4 months, or 
$2000 for 1 month. Hence, he may still 
retain $2800 for 1 month, or the balance, 
$300, as many months as 800 is contained 
times in $2800; or, 9| months from the date of the debt; 
9 J — 6 = 8| months beyond the time of six months. 

2. owes D $2500, payable in 4 months ; but at the 
of 8 monfhs pays him $1600 : how long after the paymen 
$1600 should the remainder be retained to balance the accoi 

3. One merchant owes another $1600, payable in 6 moi 
but at the end of 3 months pays $400 ; at the end g 
months $400, and at the end of $5 months $300 : how L 
from the last payment, may the balance be retained to sqi 
the account? 

4. Mr. Jones owes his grocer $900, due 9 months from 
Ist day of January ; June 15, paid $520 : on what day 
the remainder due? 

5. A note for $500, dated November 6th, 1856, payabL 

3 months, was given by E to F. On December 3d, E ] 

$350 : at what time was the balance due ? 

13 
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325. To find the cash balance of an account. 

An account is said to be balanced when the snm* of the 
items on the debit side is equal to the sum of the items on 
the credit side. When these two sums are unequal, such an 
amount is added to the less as will make the sum equal to 
the greater. This is called the hatance. There are three kinds 
of balances : 

1st. The merchandise balance, in which interest on the items 
is not considered ; 

2d. The interest balance, which adjusts the interest on the 
two sides of an account ; and 

3d. The cash balance, which arises from combining the mer- 
chandise balance with the interest balance. 

Accounts are settled either by cash or by note. In ascer- 
taining the cash balance of an account, interest is allowed on 
all the items of both sides ; the balance of interest makes a 
new item, and may belong to either side of the account. 

Ascertain the cash balance of the following account on the 
25th of April, 1850: 

Dr, S. Snodgrass. Gr. 



tt 



1850. April 1st, To goods, $375 . 00 
17th, " " 268.00 
25th, " •* 175.00 
Cash balance, 237.93 

$1055.93 



« 

u 



April 7th, By goods, $675.00 
15th, « ' " 380.00 
25th, Bal. of Int., ^ 

$1055.93 



Analysis.— Reckoning backwards from April 25th, we find the 
days for which we charge interest, and these are used as multipliers. 
The interest of $376 for 24 days is the same as the interest of $1 for 
9000 days ; and so of the other items. The difference of the sums 
of these products, is the number of days which $1 must be at interest 
to produce the balance of interest, and the balance always goes with 
tlie larger sum of the products. 

825. What is the rule for finding the cash balance of an account? 
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Debtor Bems, operation. OredUor Bems. 



3T5 X 24 = 9000 

268 X 8 = 2144 

1T5 X = 0000 

11144 



675 X 18 = 12150 
380 X 10 = 3800 

15950 
11144 



4806 

Then, 4806 X ^^ = 0.93 +, balance of interest. 

Rule. — I. Take the latest date of the account, or any later 
date at which the balance is to be struck^ as the point of 
reckoning, and find the days between this date and the date 
of each item ; and consider these days as multipliers : 

II. Multiply each item by its multiplier; then take the 
difference of the sums of these products, and multiply it 
by the interest for one day: the resuM will be the interest 
balance, which is to be added to the side having the greater 
sum : 

III. Then find the cash balance. 

Notes. — 1. If the cash balance had been required on any day aftez 
the 25th of April, the mode of proceeding would have been eocactly the 
same. 

2. In the examples, the rate of interest will be taken at 7 per cent., 
and 360 days in the year. 

3. After the balance of interest is found, the cash balance is ob- 
tained by adding the two sides of the account, taking the difierenc 
of the sums, and placing it on the smaller side of the account. 

4. If the cash balance is settled by a note, interest should run o 
he note from the date of the cash balance to the time of payment. 

5. Let the pupil find the interest and cash balance in eax^h of the 
following examples: 

2. What is the balance of interest, and what the cash bal- 
ance, on the following account, on March 20th? 



S9S 



iquahon of patmsntb. 



Dr. 



8. Johnson. 



1866. Jan. 1, To merdi., $500 
" 16, " oadi, 450 

Fob. 5, ^ merch., 680 
" 34, ** " 800 

Ifar. 1, <" cash, 150 
« 16, " morch., 600 

Interest baUmce, .68 

$2680^ 



Jan. 6, 

" 19, 

" 35, 

Feb. 15, 



Bj cash, 
^ merch^ 

U tt 



' cash, 
Cash balance. 



Or. 

$350 

780 
250 
600 
700.5" 



$2680.58 



NoTB. — ^1. When the items have the sune or difiEeient tiines of 
cndit allowed, find when the items are paTaUe;, and then proeeed 
as before. 

2. If the cash balance is leqniied en a daj prmouM to the latest 
date of the items, find the cash balance for this latest date; then find 
the present Tslne for the giyen date : this will be the cash baIano& 

3. Allowig a credit of six months on each item, what is 
the interest and cash balance, Feb. Ist, 1856? 



Dr. 



B. Shesican. 



Or. 



1856. Jnlj Ist, To merch., $750 
** 17th, " " 600 
« 26ih, " ** 800 



$2150 



Feb. 6th, Bj merch., $800 

Mar. 7th, ** ** 900 

Interest balance, 46.20 

Cash balance, 403.80 

$2150.00 



4. Allowing a credit of 3 months on each of the items of 
the following account, what would be the interest and cash 
balance on October 31st, 1856? 



Dr. 



B. RlVEBS. 



866. May 1, To merch., $500 

" 20, " " 675 

Jnne 6th, To cash, 850 

Jnl7 9th, " merch., 175 

Cash balance, 620.70 

$2320.70 



11 



May 6th, Bj cash, 

" 25th, " mer., 

June 16th, ^ cash, 

July 20th, "mer.. 

Interest balance, 



Or. 

$400 

620 

900 

400 
^ 

$2320.70 
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326. To find the equated time of settling an aoconnt oon- 
tainlng debtor and creditor items. 

To eqnate an acconnt, is to fix the tune of payment of the 
merchandise balance in such manner that the interest of each 
side shall be equal. The object of equating^ accounts is two- 
fold : 1st. To find for what time interest must be charged on 
the balance ; 2d. To find the date of a note, whose running 
time is fixed, and which is given in payment of the balance. 

Properly, the face of the note should be the sum, whose 
present value is the balance. 

If the note is given without interest, then its face is the 
balance ; and if the note becomes payable before the latest 
date, then interest must be charged for the remaining time. 
The process of equating accounts is similar to that of finding 
the cash balance : hence, we have the following 

Riile.— I. Find the merchandise balance: 

II. Find the number of days between the latest date of 
either side, and the date of each item, and consider these 
numbers as multipliers: 

III. Multiply each item by its multiplier; then take the 
di^erence of the sums of these products and divide it by the 
merchandise balance: the quotient is the number of days, 
which, carried backward or forward from the latest date, 
vdll give the equated date, 

NoTB. — If the difference of the siims of the products is on the same 
sidOfOf the account as the balance, the equated date is found by car- 
rjing forward from the latest date ; if on the other side, it is found 
by carrying backward. 

1. Equate the following account : 
Dr, James Mabtin. Cr, 



1861. Jan. 16, To merch., $716.75 

" 05, " « 900.00 

Feb. 7, " " 2765.50 

Mar. 19, << cash 791.25 



1861. Jau. 19, By cash, |500.15 

Feb. 1, " merch., 1915.25 

Mar. 7, " cash, 1200.00 

ApiU 2, *' merch., 712.00 
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2. What is the balance of the following account — when dnef 
Dr, Israel Jenkins. Cr. 



1835. May 6, To merck, $7150.00 

" 16, " « 475.00 

Jimel7, •' - 3475.25 

" 21, " •* 1516.50 

July 6, •• " 279.00 



1835. May 9, By cash, $2450.00 

" 21, •' " 915.00 

June 12, " merch., 4165.50 

19, '' merch., 2915.50 



M 



3. What is the equated date for the payment of the bal- 
ance of the following acconnt f 

Dr, Jacob Pabton. Cr, 

1861. June 6, To merch., $8000.00 
23, « " 1756.50 
30, " cash, 2890.75 
July 12, " note, 8000.15 



« 



« 



r 1861. June 2, By merch., $7450.75 

" 19, ? « 2695.25 

July 10, « « 1865.50 

16, " « 970.00 



« 



327. Accoimt of Sales. 

An Acconnt of Sales is an acconnt of the goods sold, with 
their prices, the charges thereon, and the net proceeds. Such 
an acconnt a consignee transmits to the consignor. The net 
proceeds of snch sale is nothing but the cash balance, due at 
the equated date. We will illnstrate by the following example: 

,A0CI0T7NT or sales of flour FOK a. MATTHEWS, CHICAGO. 



Datoi 


PnrchaSOT. 


DeecriptloiL 


Fziea 




1868. 

Nov. 5, 
Dec. 6, 
jjec. x«i, 
Dec. 23, 


James Jackson, 
Robert PiRk, 
Francis Sutton, 
James Lycxi, 


75 bbls. superfine, 
89 bbls. ExceMor, 
120 bbls. fine, 
66 bbls. ordinary, 

350 bbls. 


$6.90 
7.20 
6.30 
5.90 


$517.50 
640.80 
756.00 
389.40 

$2303.70 



CHABGB& 

Not. 10th, cash paid transportation, 

Nov. 6th, insurance, ■ 

Dec. 28d, storage, < 

Commission on |230S,10, at ^% - 

Total, . 



$76 

9 

10 

57.58 
1152.58 
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ALLIG-ATION. 

328. Alligation is the process of mixing substances in such 
a manner that the value of the compound shall be equal to the 
sum of the values of the several ingredients. It is divided into 
two parts : AUigation Medial and Alligation Alternate. 

9 

ALLIGATION MEDIAL. 

329. Alligation Medial is the method of finding the price 
or quality of a mixture of several simple ingredients whose 
prices and quantities are known. 

I. A grocer would mix 200 pounds of lump sugar, worth 
13 cents a pound, 400 pounds of Havana, worth 10 cents a 
pound, and 600 pounds New Orleans, worth t cejits a pound : 
what should be the price of the mixture? 

Analysis. — The quantity, 2001b., operation. 

at 13 cents a pound, costs $26; 400 200 X 13 = 26.00 
pounds, at 10 cents a pound, costs 400 x 10 = 40.00 
$40; and 600 lb. at 7 cents a pound, 600 X 7 = 42.00 
costs $42: hence, the entire mix- 1200 ) 108.00(9 cts. 

ture, consisting of 1200 lb., costs 

$108. Now, the price of the mixture will be as many cents as 
1200 is contained times in 10800 cents, viz., 9 times: hence, to 
find the price of the mixttire. 

Rule. — I. Fi7\d the cost of the mixture: 

II. Divide the cost of the mixture by the sum of the 
simples, and the quotient vnU he the price of the mixture. 

Examples. 

1. If 1 gallon of molasses, at 75 cents, and 3 gallons, at 
50 cents, be mixed with 2 gallons, at 37|, what is l^e mixture 
worth a gallon? 

2. If teas at 37|, 60, 62J, 80, and 100 cents per pound, be 
mixed together, what will be the value of a pound of the 
mixture? 



296 ALLIGATION'. 

3. If 5 gallons of alcohol, worth 60 cents a gallon, and 3 
gallons, worth 96 cents a gallon, be dilated by 4 gallons of 
water, what will be the price of one gallon of the mixture ? 

4. A^ farmer sold 50 bushels of wheat, at $2 a bushel ; 60 
bushels of rye, at 90 cents ; 36 bushels of corn, at 62^ cents ; 
and 50 bushels of oats, at 39 cents a bushel : what was the 
average price per bushel of the whole? 

5. During the seven days of the week, the thermometer 
stood as foUows : 10°, 13°, 13J°, 11°, 10°, 80^°, and 81° : 
what was the average temperature for the week? 

6. If gold 18, 21, 11, 19, and 20 carats fine, be melted 
together, what will be the fineness of the compound? 

1. A grocer bought 341b. of sugar at 5 cents a pound, 
102 lb., at 8 cents, 136 lb. at 10 cents a pound, and 34 lb. at 
12 cents a pound. He mixed it together, and sold the mix- 
ture so as to make 50 per cent, on the cost : what did he 
sell it for per pound ? 

8. A merchant sold 81b. of tea, 111b. of coffee, and 251b. 
of sugar, at an average of 15 cents a pound. The tea was 
worth 30 cents a pound ; the coffee, 25 cents a pound ; and 
the sugar 1 cents a pound : did he gain or lose, and how 
much? 

ALLIGATION ALTERNATE. 

330. Alligation Alternate is the method of finding what 
proportion of several simples, whose prices or quaUties are 
known, must be taken to form a mixture of any required 
price or quality. It is the reverse of Alligation Medial, and 
may be proved by it. 

The process of Alligation Alternate is founded on an equality 
of gain and loss. In selling a mixture at an average price, 
there U a gain on each simple below that price, and a loss on 
each simple aboje that price. The gain must be exactly equal 
to the loss, otherwise the value of the compound would not be 
an average price. 
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2W 



CASS I. 
331. To find the proportional parte. 

1. A miller would mix wheat, worth 12 shillings a bushel ; 
dbm, worth 8 shillings ; and oats, worth 5 shillings, so as to 
make a mixture worth f shillings a bnshel : what are the 
proportional parts of each ? 



OFKBAHON. 



roats, 5s.-| 
Ys. <eom, 8s. J 
(wheat, 12s. 





A. 


B. 


0. 


D. 


"^ 


i 


} 


5 
2 


1 
2 



E. 

6 or 3 
2 " 1 
2 " 1 



Analysis. — On every bnshel put into the mixture, whose price 
is less than the mean price, there will be a gmn; on every 
bushel whose price is greater than the 'mean price, there will be 
a loss ; and since the gains and losses must balance each other, 
we J must connect an ingredient on which there is a gain with 
one on '^hich there is a loss. 

A bushel of oats, when put into the mixture, will bring 7 
shillings, giving a gain of 2 shillings; and to gain 1 shilling, we 
must take half as much, or ^ a bushel, which we write opposite 5s. 
in column A. 

On 1 bushel of wheat there will be a loss of 5 shillings; and 
to make a loss of 1 shilling^ we must take 7 of a bushel, which 
we write in column A: ^ and ^, are called proportional numbers. 

Again, comparing the oats and com, there is a gain of 2 shil- 
lings on every bushel of oats, and a loss of 1 shilling on every 
bushel of com: to gain 1 shilling on the oats, and lose 1 shil- 
ling on the com, we must take ^ a bushel of the oats, and 1 
bushel of the com: these nxunbers are written in column B. 
Two simples, thus compared, are called a couplet: in one, the 
price of 1 is less than the mean price, and in the other it is 
greater. 

If every time we take ^ a bushel of oats we take } of a 
bushel of wheat, the gain and loss will balance; and if every 
time we take ^ a bushel of oats we take 1 bushel of corn, the 
gain and loss will bala*ice: hence, if the proportional iwmiiw% 
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of a couplst he multiplied hy any number, the gain and Ion 
denoted hy the products will halanee. 

When the proportional nambers, in any colnmn, are fractional 
(as in colmnns A and B), multiply them by the least common 
multiple of their denominators, and write the products in new 
columns and D. Then add the nmnbers in columns and l) 
standing opposite each simple, and if their sums have a common 
factor, divide by it: the last result will be the proportional nam- 
bers. 

Note. — ^The answers to the last, and to all similar questions, will 
be infinite in number, for two reasons: 

1st. If the proportional numbers in column E be multiplied by 
any number, integral or fractional, the products will denote pro- 
portional parts of the simples. 

2d. If the proportional numbers of any couplet be multiplied by 
any number, the gain and loss in that couplet will still balance, 
and the proportional numbers in the final result will be changed. 

Hule. — ^I. Write the prices or qualities of the simples in a 
column^ beginning vrith the lotoest, and the mean price or 
quality at the left: 

II. Opposite the first simple urrite the part which must be 
taken to gain 1 of the mean price, and opposite the other 
simple of the couplet urrite the part which must be taken to 
lose 1 of the mean price, and do the sarne for each simple : 

III. When the proportional numbers are fractional, reduce 
them to integral numbers, and then add those which stand 
opposite the same simple ; if the sums have a common factor, 
reject ii : the result uriU denote the proportional parts. 

Examples. 

1. What proportions of coffee, at 8 cents, 10 cents, and 14 
cents per pound, must be mixed together so that the componnd 
shall be worth 12 cents per pound? 

2. A merchant has teas worth 40 cents, 65 cents, and 75 
oentp a pound, firom which he wishes to make a mixture worth 
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60 cents a pound : what is the smallest quantity of each that 
he can take and express the parts bv whole numbers? 

3. A farmer sold a number of colts at $50 each, oxen at 
$40, cows at $25, calves at $10, and realized an average price 
of $30 per head : what- was the smallest number he could 
sell of each? 

4. What is the smallest quantity of water that must be 
mixed with wine worth 14s. and 15s. a gallon, to form a 
mixture worth 13s. a gallon, when all the parts are expressed 
by whole numbers? 

CASE II. 

332. When the quantity of one of the simples is given. 

1. A farmer would mix rye worth 80 cents a bushel, and 
corn worth 75 cents a bushel, with 66 bushels of oats worth 
45 cents a bushel, so that the mixture shall be worth 50 c^nts 
a bushel : how much must be taken of each sort ? 



OPERATION. 





A. 


B. 


C. 


D. 


B. 


F. 


"\ 


\ 


i 


6 


5 


XI 


66 






iz 




1 


1 


6 


J 


^ 




1 




1 


6 



45. 
50 hJ 15-^ 
80 

Analysis. — ^Find the proportional parts as In Case I.: they are 
11, 1 and 1. But we are to take 66 bushels of oats in the mix- 
tare; hence, each proportional number is to be taken 6 times; 
that is, as many times as there are units in the quotient of 
66 -7- 11. 

Rule. — I. Find the proportional numbers as in Case /., 
and write each opposite its simple: 

II. Find the ratio of the proportional number correspond- 
iiig to the given simple^ to the quantity of that simple to be 
take7i^ and multiply each proportional number by it. 

Note. — If we multiply the numbers in either or both of the 
columns C or D by any number, the proportion of the numb««^ \sv 



«w 
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B wQl be f haa ged. TIob^ if vo md^dtj cofaaBB !> hj 1% 
lisre 60 and 12, and the yumlwaa in eolnmn E beeoma 
06, 12 and 1, wmnbefa width, win fiilfil tlie mnditlnna of the qoeation. 

XSzamples. 

1. What qaantitj of teas at 12s. lOs. and 6s. most be 
mixed with 20 poaodSy at 48. a poond, to make the mixture 
worth 88. a pound? ^ 

2. How manj pomids of sugar, at 7 cents and 11 cents a 
poimdy must be mixed with 15 pomids, at 13 cents a pound, 
80 that the mixtnre maj be worth 10 cents a pound ? 

3. How manj gallons of oO, at Ta., Ts. 6d^ and 9s. a 
gallon, must be mixed with 24 galkms of oil, at 9s. Gd. 
a gallon, so as to form a ndxtore worth 8s. a gallon ? 

4. Bought 10 kmyes at $2 each : how manj mnst be bought 
at $1 each, that the arerage price of the whole shall be $1^? 

5. A grocer mixed 50 lb. of sugar worth 10 cents a pound, 
with sugars worth 9^ cents, 7J cents, 7 coits, and 5 cents a 
pound, and found the mixture to be worth 8 cents a pound : 
how much did he take of each kind 7 

CASB III. 

333. When the quantity of the mixture Is given. 

1. A sflyersmith has four sorts of gold, Yiz., of 24 carats 
fine, of 22 carats fine, of 20 carats fine, and of 15 carats fine; 
he would make a mixture of 42 ounces of 17 carats fine : how 
much must he take of each sort ? 

OFCKATIOH. 
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PBOFORTIOirAL PASTS. 



15 + 2 + 2 + 2 = 21 ; 42 ^ 21 = 2. 
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Rule. — I. Find the proportional parts as in Case L : 

II. Divide the quantity of the mixture by the sum of the 
proportional parts^ and the quotient miU denote how many 
times each part is to be taken. Multiply the parts separately 
by this quotient, and each product vnU denote the quantity of 
the corresponding simple, 

Bxamples. 

1. A grocer has teas at 5s., 6s., 8s., and 9s. a pound, and 
wishes to make a eomponnd of 88 lb., worth ts. a pound : how 
much of each sort must be taken? 

2. A liquor dealer wishes to fill a hogshead with water, 
and with two kinds of brandy at $2.50 and 3.00 per gallon, 
so that the mixture may be worth $2.25 a gallon : in what 
proportions must he mix them? 

3. A person sold a number of sheep, calves, and lambs, 40 
in all, for $48 : how many did he sell of each, if he received 
for each calf llf, each sheep $1^, and each lamb If? 

4. A merchant sold 20 stoves for $180 ; for the largest 
size he received $19 each, for the middle size, $7, and for the 
small size, $6 : how many did he sell of each kind ? 

5. A vintner has wines at 4s., 6s., 8s., and 10s. per gallon; 
he wishes to make a mixture of 120 gallons, worth 5& per 
gallon : what quantity must he take of each ? 

6. A tailor has 24 garments, worth $144. He has coats, 
pantaloons, and vests, worth $12, $5, and $2 each, respect- 

vely : how many has he of each ? 

7. A merchant has 4 pieces of calico, each worth 24, 22, 
20, and 15 cents a yard: how much must he cut from each 
piece to exchange for 42 yards of another piece, worth 11 
cents a yard? 

8. A man paid $70 to 3 men for 35 days' labor ; to the 
first he paid $5 a day, to the second, $1 a day, and to the 
third, $^ a day : how many days did eadi labor ? 
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CUSTOM HOUSE BUSINESS. 

334. All merchandise imported into the United States, most 
be landed at certain ports, called Ports of Entry. On sach 
merchandise the General GoTemment has imposed a greater or 
less tax, called a duty, 

335. A PoBT OF Entry is a port where foreign merchandise 
may be deliyered, and where there is a Cnstom-hoase for ap- 
praisement and the payment of duties. 

336. Tonnage Duties are taxes levied on yessels, according 
to their size, for the privilege of entering ports. 

337. All duties, levied by law, on imported goods, are of two 
kinds : specific and ad valorem. 

338. Specific Duty is a certain snm levied on a particular 
kind of goods named; as so much per square yard on cot- 
ton or woolen goods, so much per ton weight on iron, &c. 

339. Ad Yalobek Duty is a certain rate per cent, on the 
invoice. 

340. An Invoice is an inventory of goods to be landed, 
directed to the person who imports them, and stating their 
cost at the place from which they were exported. Thus, an 
ad valorem duty of 15V» on English cloths, is a duty of 15 V« 
on the cost of the cloths imported from England. 

341. The revenues of the country are under the general 
direction of the Secretary of the Treasury, and to secure their 
faithful collection, the government has appointed various officers 
at each port of entry, or place where goods may be landed. 

342. The laws of Congress provide, that the cargoes of aD 
vessels freighted with foreign goods or merchandise, shall be 
weighed or gauged by the custom-house officers at the port 
to which they are consigned. As duties are only to be paid 
fm the articles, and not on the boxes, casks, and bags whidi 
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contain them, certain deductions are made from the weights* and 
measures, called Allowances, 

Gross Weight is the whole weight of the goods, together 
with that of the hogshead, barrel, box, &c., which contams 
them. ^ 

Net Weight is what remains after all deductions are made. 

Draft is an allowance from the gross weight on account of 
waste, where there is not actual tare. 

lb. W. 

112 is 1, 

112 to 224 it is 2, 
224 to 336 " 3, 
336 to 1120 ** 4, 
1120 to 2016 " T, 
2016 any weight " 9, 
consequently, 91b. is the greatest draft generally allowed. 

Tare is an allowance made, after draft has been deducted, 
for the weight of the boxes, barrels, or bags containing the 
commodity, and is of three kinds : 1st, Legal tare, or such as 
is established by law; 2d, Customary tare, or such as is 
established by the custom among merchants ; and, 3d, Actual 
tare, or such as is found by removing the goods and actually 
weighing the casks and boxes in which they are contained. 

On liquors in casks, customary tare is sometunes allowed on 
the supposition that the cask is not full, or what is called its 
actual wants ; and then an allowance of 5 per cent, for leakage. 

A tare of 10 per cent, is allowed on porter, ale, and beer, 
in bottles, on account of breakage, and 6 per cent, on all other 
liquors in bottles. At the custom-house, bottles of the com 
mon size are estimated to contain 2f gallons the dozen. For 
tables of Tare and Duty, see Ogden on the Tariff of 1842. 

Eizamples. 
1. What is the net weight* of 25 hogsheads of sugar, the 
gross weigh* bemg 66cwt. 3qr. 141b.; tare, 111b. per hogs- 
head? 
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66 3 U gro& 
25x11 = 2751b. - . 2 3 tare, 

An». 64 U net 

^ Ifl^ tare be 41b. per bondred, iHiai wffl be tbe tare 
<m 6T. 2cwt 3qr. 141b.? 

Tue for 6T. or 120 cwt. = 4801b. 

2cwt.= 8 
3q^. = 3 
14Ib. = 0^ 

Tare - - 491^ lb, 

. 3. What win be the cost of 3 hogsheads of tobacco at 
$9.47 per cwt. net, the gross weight and tare beiqg of 

cwL qr. Jb. lb. 

No. 1 - - 9 3 24 - - tare 146 

" 2 - . 10 2 12 . - " 160 

" 3 - - 11 1 24 . - " 158 

4. At 21 cents per lb., what wOl be the cost of 5hhd. of 
coffee, the tare and gross weight being as follows : / 

cwL qr. lb. Uk 
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5. What is the net weight of 18 hhd. of tobacco, each 
weighing gross 8cwt. 3qr. 141b.; tare 161b. to the cwt.? 

6. What is the net weight and valae of 80 kegs of figs^ 
^ross weight 7T. 11 cwt. 3qr., tare 121b. per cwt., at 12.31 
per cwt. ? 

7. A merchant bonght 19 cwt. 1 qr. 24 lb. gross of tobacco 
in leaf, at $24.28 per cwt. ; add 12 cwt. 3qr. 191b. gross in 
rolls, at $28.56 per cwt. ; the tare of the former was 149 lb., 
and of the latter, 491b. : what did the tobacoQ pps^ |^^^ net? 
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^. A grocer bought IT J hhd. of sugar, each lOcwt. Iqr,' 
14 lb., draft 7 lb. per cwt., tare 4 lb. per cwt. : what is the 
value a|; $7.50 per cwt. net ? 

^. A merchant bought 7 hogsheads of molasses, each weigh- 
ing 4 cwt. 3qr. 141b. gross, draft 71b. per cwt., tare 8 lb. per 
hogshead, and damage in the whole 99| lb. : what is the value 
at $8.45 per cwt. net? 

10. The net value of a hogshead of Barbadoes sugar was 
$22.50 ; the custom and fees $12.49, freight $5.11, factorage 
$1.31 ; the gross weight was 11 cwt. 1 qr. 151b,, tare llj^lb. 
per cwt. : what was the sugar rated at per cwt. net, in the bill 
of parcels. 

11. I have imported 87 jars of Lucca oil, each containing 
47 gallons; what did the freight come to at $1.19 per cwt. net, 
reckoning lib. in 11 lb. for tare, and 91b. of oil to the gallon? 

12. A grocer bought 6 hhd. of sugar, each weighing 13 cwt 
I qr, 121b., at 7^ cents a pound; the draft was IJlb. per 
cwt., and the tare 5^ per cent. : what was the cost of the 
net weight? 

13." A wholesale merchant receives 450 bags of coffee, each 
weighiag 76 lbs. ; the tare was eight per C€jnt., and the invoice 
price 10^ cents per pound. He sold it at an advance of 33^ 
per cent. : what was his whole gain, and what his selling price ? 

14. A merchant imported 176 pieces of broadcloth, each 
piece measuring 46|^yd., at $3.25 a yard : what will be the duty 
at 30 per cent.? 

15. What is the duty on 54 T. 13 cwt 3qr. 201b. of iron, 
invoiced at $45 a ton, and the duty 33j- per cent. ? 

16. What will be the duty on 225 bags of coffee, each 
weighing gross 160 lb., invoiced at 6 cents per pound ; 2 per 
cent, being the legal rate of tare, and 20 per cent, the duty ? 

17. What duty must be paid on 275 dozen bottles of claret, 
estimated to contain 2f gallons per dozen, 5 per cent, being 
allowed for breakage, and the duty being 36 eenta ^t ^gjJStfsiiJX 
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18. A merchant imports 115 cases of indigo, each case 
weighing 1961b. gross; 15 per jcent. is the customary rate of 
tare, and the doty 5 cents per pound : what duty must he 
pay on the whole? 

19. What is the tare and duty on 15 casks of Epsom 
salts, each weighing gross 2cwt. 2qr. 241b., and inyoiced at 
IJ cents per pound, the customary tare being 11 per cent., 
and the rate of duty 20 per cent.? 



TONNA&E OP VESSELS. 

343. There are certain custom-house charges on vessels, 
which are made according to their tonnage. The tonnage of 
a vessel is the number of tons weight she will carry, and this 
is determined by measurement. 1 

[From tbe "Digest,^ hy Andrew A. Jones, of the N. T. Castom-bonso.] 

Chistom-house charges on all ships or ^)essels entering from any foreign 

port or place. 

Ships or vessels of the United States, having three-fourths of 

the crew and all the officers American citizens, per ton, - $0.06 
Ships or vessels of nations entitled by treaty to enter at the 

same rate as American vessels, .06 

Ships or vessels of the United States not having three-fourths 

of the crew as above, .50 

On foreign ships or vessels other than those entitled by treaty, .50 
Additional tonnage on foreign vessels, denominated light- 

mon^, - - - - . • - -^ . . - .50 

Licensed coasters are also liable once in each year to a duty of. 50 
cents per ton, being engaged in a trade from a port in one State to 
a port in another State, other than an adjoining State, unless the 
officers and three-fourths of the crew are American citizens; to ascer- 
xtain which, the crews are always liable to an examination by an 
officer. 

A foreign vessel is not permitted to caxry on the coasting trade; 
bat Imving arrived from a foreign port with a cargo consigned to 
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more tium one port of the United States, she may proceed coastwise 
with a certified manifest until her voyage is completed. 

344. The government estimate the tonnage according to one 
rule, while the ship-carpenter, who builds the vessel, uses an- 
other. 

Q-ovemment Hule. — I. Measure^ in feet, above the upper 
deck the length of the vessel, from the fore-part of the main 
stem to the after-part of the stem-post. Then measure the 
breadth taken at the widest part above the main wale on the 
outside, and the depth from the under-side of the deck-plank 
to the ceiling in the hold: 

II. From the length take three-fifths of the breadth, and 
midtiply the remainder by the breadth and depth, and the 
product divided by 95 wUl give the tonnage of a single- 
decker; and the same for a double-decker, by merely making 
the depth equal to half the breadth. 

Carpenters' 'Rvle.— Multiply together the length of the 
keel, the breadth of the main beam, and the depth of the 
hold, and the product divided by 95 urill be the carpenters^ 
tonnage for a single-decker; and for a double-decker, deduct 
from the depth of the hold half the distance bettveen decks. 

Examples. 

1. What is the government tonnage of a single-decker, 
whose length is t5 feet, breadth 20 feet, and depth 17 feet? 

2. What is the carpenters' tonnage of a single-decker, the 
length of whose keel is 90 feet, breadth 22 feet t inches, and 
depth 20 feet 6 inches? 

3. What is the carpenters' tonnage of a steamship, double 
decker, length 154 feet, breadth 30 feet 8 inches, and depth, 
after deducting half between decks, 14 feet 8 inches? 

4. What is the carpenters' tonnage of a double-decker, its 
length 125 feet, breadth 25 feet 6 inches, depth of hold 34 
feeti and distance between decki 8 feet? 
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GENERAL AVERAGE. 

346. Average is a-term of commerce signifying a contribution 
by indiyiduals, where the goods of a particular merchant are 
thrown overboard in a storm, to save the ship from sinking ; 
or where the masts, cables, anchors, or other furniture of the 
ship are cut away or destroyed, for the preservation of the 
vessel. In these and like cases, where any sacrifices are de- 
liberately made, or any expenses voluntarily incurred, to pre- 
vent a total loss, such sacrifice or expense is the proper 
subject of a general contribution, and ought to be ratably 
borne by the owners of the ship, the freight, and the cargo, 
so that the loss may fall proportionably on all. The amount 
sacrificed is called the jettison, 

346. Average is either general or particular ; that is, it is 
either chargeable to all the interests, viz., the ship, the freight, 
and the cargo, or only to some of them. As when losses 
occur from ordinary wear and tear, or from the perils incident 
to the voyage, without being voluntarily incurred ; or when 
any particular sacrifice is made for the sake of the ship only, 
or the cargo only, these losses must be borne by the parties 
immediately interested, and are consequently defrayed by a 
particular average. There are also some small charges, called 
petty or accustomed averages, one-third of which is usually 
charged to the ship, and two-thirds to the cargo. 

No general average ever takes place, except it can be shown 
that the danger was imminent, and that the sacrifice was 
made indispensable, or was supposed to be so, by the captain 
and officers, for the safety of the ship, 

347. In different countries different modes are adopted of 
valuing the articles which are to constitute a general average. 
In general, however, the value of the freightage is held to be 
the clear sum which the ship has earned after seamen's wages, 
pilotage, and all such other charges as conoe under tli^ name 
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of petty charges, are deducted ; one-third, and in some cases 
one-half, being deducted for the wages of the crew. 

The goods lost, as well as those saved, are valued at the 
price they would have brought, in ready money, at the place 
of delivery J on the ship's arriving there, freight, duties, aud 
all other charges being deducted : indeed, they bear their pro- 
portions, the same as the goods saved. The ship is valued ai 
the price she would bring, on her arrival at the port of de- 
livery. But when the loss of masts, cables, and other furni- 
ture of the ship is 'compensated by general average, it is 
usual, as the new Articles will be of greater value than the 
old, to deduct one-third, leaving two-thirds only to be charged 
to the amount to be contributed. 

Examples. 

1. The vessel Good Intent, bound froTn New York to New 
Orleans, was lost on the Jersey beach the day after sailing. 
She cut away her cables and masts, and cast overboard a part 
of her cargo, by which another part was injured. The ship 
was finally got off, and brought back to New York. 

AMOUNT OF LOSS. 

Goods of A cast overboard, - - - - $500 

Damage of the goods of B by the jettison, - 200 

Freight of the goods cast overboard, - - 100 
Cable, anchors, mast, &c., worth - -OOO ) 
Deduct one-third, - - - - 100 ) 

Expenses of getting the ship off the sands, - 56 
Pilotage and port duties going in and out ] 
of the harbor, commissions, &c., - j 

Expenses in port, - - • - • - 25 

Adjusting the average, 4 

Postage, ---.-- - 1 

Total loss, *1186 



200 



100 
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ARTICLES TO CONTRIBIITE. 

Goods of A cast oyerboard, $500 

Value of B's goods at N. O., deducting freight, &c., 1000 

" of C's " " " " 500 

" of D's " " " " 2000 

" of E's " " " " 5000 

Value of the ship, - - - - - - - 2000 

Freight, after deducting one-third, ... - 800 

$11800 
Then, 

Total value : total loss : : 100 : per cent, of loss. 
$11800 : 1180 : : 100 : 10 ; 

hence, each loses 10 per cent, on the value of his interest in 
the cargo, ship, or freight. Therefore, A loses $50 ; B, $100; 
C, 50 ; D, $200 ; E, $500 ; the owners of the ship, $280— m 
all, $1180. Upon this calculation, the owners are to lose 
$280 ; but thej are to receive their disbursements from the 
contribution : viz., freight on goods thrown overboard, $100 ; 
damages to ship, $200 ; various disbursements in expenses, 
$180 ; total, $480 ; and deducting the amount of contribution, 
they will actually receive $200. Hence, the account will stand : 

The owners are to receive $200 

A loses $500, and is to contribute $50 ; hence, he } 
receives - - - - - - - -) 

B loses $200, and is to contribute $100 ; hence, ) 

, . }• 100 

he receives - - i 



rC, 50 

C, D, and E, have lost nothing, and are to pay < D, 200 

(E. 500 

Total actually paid, ... $t50 
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COINS AND CURRENCIES. 

348. Coins are pieces of^ metal, of gold, silyer, or copper, 
of fixed values, and impressed with a public stamp prescribed 
by the country where they are made. These are called specie, 
and are generally declared to be a legal tender in payment of 
debts. The Constitution of the United States provides, that 
the value of gold and silver coins shall be fixed by act of 
Congress. 

The coins of a country, and those of foreign countries hav- 
ing a fixed value established by law, together with bank-notes 
redeemable in specie, make up what is called the Currency, 

349. A Foreign coin may be said to have four values : 
1st. The intrinsic value, which is determined by the amount 

of pure metal which it contains : 

2d. The Custom-house, or legal value, which is fixed by law : 

3d. The mercantile value, which is the amount it will sell 
for in open market : 

4th. The exchange value, which is the value assigned to it 
in buying and selling bills of exchange between one country 
and another. 

Let us take, as an example, the English pound sterling, 
which is represented by the gold sovereign. Its intrinsic value, 
as determined at the Mint in Philadelphia, compared with our 
gold eagle, is $4,861. Its legal or custom-house value is 
$4.84. Its commercial value, that is, what it will bring in 
Wall-street, New York, varies from $4.83 to $4.86, seldom 
reaching either the lowest or highest limit. The exchange 
value of the English pound, is $4.44|^, and was the legal valup 
before the change in our standard. This change raised the 
egal value of the pound to $4.84 ; but merchants, and dealers 
in exchange, preferred to retain the old value, which became 
nominal, and to add the difference in the form of a premium 
on exchange^ which is explained in Art. 365. For the values 
of the various coins, see Table, page 406 
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330. 'ExcBASCM, k a torn wlii^ doiotcs tbe fjMui of 
mooej br a person icsidm^ in one place to a pessom leadnig 
in anDtlier. The pajment k gcneiallT Bade bj Beans ci a 
1»il of exchant?*, 

351. A Bill of Exchjutsk b an open letter rf nqfaesl 
from one person to another, desiring tbe pajmenl to a tUrd 
partj named tfaereiny of a certain sum of moner to be paid at 
a qiecified time and piaee. Oi a bOl of exchange thiee et^ies 
aie made, and are called tk 9el cf exchange, Thej are sent 
hj diflEerent wajs to the drawee, so tliat in case oae k lost, 
another nmj reach hinL There aie niwmjs three parties to a 
bifi of exchange, and gomallj four : 

1. He wbo writes the open letter of reqnest^ k called the 
drawer <v maker of the ImII ; 

3. Tbe person to whom it k directed, k caDed the draasee; 

3. The person to whom the money k ordered to be paid k 
called the payee; and 

4. Anj person who poichaaes a bill of exrhaqge k called 
tiie buyer or remitter. 

352. BiOs of exchai^ are the proper monej of commczce^ 
Suppose Mr. Isaac Wilson, of the citj of New York, shqis 
1000 bags of cotton, worth JS6000, to Samnel Johns k Co^ 
of liverpool; and at about the same time WiDiam James, of 
New York, orders goods from Liverpool, of Ambrose Spooner, 
to the amomit of six thoosand poonds steriing. Now, Mr. 
Wilson draws a bill of exchange on Messrs. J(^ms & Co., in 
the fc^owing form, tiz.: 



Exchange for i^GOOO. New York, Jolj 30th, 1846l 

Sixtj days after si^t of thk my first Bifl of Exchai^ 
(second and third of the same date and tenor unpaid), pay to 
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David C. Jones, or order, six thousand pounds sterling, with 
or without further notice. Isaac Wilson. 

Messrs. Samuel Johns & Co.,) 
Merchants, Liverpool. i 

Let us now suppose that Mr. James purchases this bill of 
David C. Jones, for the purpose of sending it to Ambrose 
Spooner, of Liverpool, whom he owes. We shall then have 
all the parties to a bill of exchange ; viz., Isaac Wilson, the 
maker or drawer; Messrs. Johns & Co., the drawees; David 
C. Jones, the payee; and William James, the buyer or re- 
mitter. 

353. A bill of exchange is called an inland bill, when the 
drawer and drawee both reside in the same country ; and when 
they reside in different countries, it is called a foreign bill. 
Thus, all bills in which the drawer and drawee reside in the 
United States, are inland bills ; but if one of them resides In 
England or France, the bill is a foreign bill. 

354. The time at which a bill is made payable vai-ies, and 
IS a matter of agreement between the drawer and buyer. 
They may either be drawn at sight, or at a certain number of 
days after sight, or at a certain number of days after date, 

355. Day» of Grace are a certain number of days granted 
to the person who pays the bill, after the time named in the 
bill has expired. In the United States and Great Britain 
three days are allowed. 

356. In ascertaining the time when a bill, payable so many 
days after sight, or after date, actually falls due, the day of 
presentment, or the day of the date, is not reckoned. When 
the time is expressed in months, calendar months are alway 
understood. 

If the month in which a bill falls due is shorter than the 
one in which it is dated, it is a rule not to go on into the 
next month. Thus, a bill dra^^Ti on the 28th, 29th, 30th, or 
Slst of December, pa^blc two months after date, falk dsu^ 

14 
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on the last of February, except for the days of grace, and 
would be actually due on the third of March. 

INDORSING BILLS. 

357. In examining the bill of exchange drawn by Isaac 
Wilson, it will be seen that Messrs. Johns & Co. are requested 
to pay the amount to David C. Jones, or order ; that is, 
either to Jones or to any other person named by him. -If Mr. 
Jones simply , writes his name on the back of the bill, he is 
said to indorse it in blank, and the drawees must pay it to 
any. rightful owner who presents it. Such rightful owner is 
called the holder, and Mr. Jones is called the indorser. 

If Mr. Jones writes on the back of the bill, over his signa- 
ture, "Pay to the order of William James," this is called a 
special indorsement^ and William James is the indorsee, and 
he may either indorse in blank, or write over his signature, 
"Pay to the order of Ambrose Spooner," and the drawees, 
Messrs. Johns & Co., will then be bound to pay the amount 
to Mr. Spooner. 

A bill drawn payable to bearer, may be transferred by mere 
delivery. 

ACCEPTANCE. 

358. When the bill drawn*' on Messrs. Johns & Co. is pre- 
sented to them, they must inform the holder whether or not 
they will pay it at the expiration of the time named. Their 
agreement to pay it is signified by writing across the face of 
the bill, and over their signature, the word "accepted," and 
they are then called the acceptors. 

V 

LIABILITIES OP THE PARTIES. 

359. The drawee of a bill does not become responsible fpr 
it& payment until after he has accepted. On the presentation 
of the bill, if the drawee does not accept, the holder should 
immediately take meansL to have the drawer and all the ia^ 
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dorsers notified. Such notice is called a protest^ and is given 
by a public officer called a notary, or notary piiMic, If the 
indorsers are not notified in a reasonable time, they are not 
responsible for the amount of the* bill. 

If the drawee accepts the bill, and fails to make the pay- 
ment when it becomes due, the parties must be notified as 
before, and this is called protesting the Mil for non-paymeni. 
If the indorsers are not notified in a reasonable time, they are 
not responsible for the amount of the bill. 

PAR OP EXCHANGE — COURSE OF EXCHANGE. 

360. The intrinsic par of exchange, is a term used to com- 
pare the coins of different countries with each other, with re- 
spect to their intrinsic values ; that is, with reference to the 
amount of pure metal in each. Thus, the English sovereign, 
which represents the pound sterling, is intrinsically worth 
$4,861 in our gold, taken as a standard, as determined at the 
Mint in Philadelphia. This, therefore, is the value at which 
the sovereign should be reckoned, in estimating the par of ex- 
change. 

361. The commercial par of exchange is a comparison of 
the coins of different countries according to their market value. 
Thus, as the market value of the English sovereign varies from 
$4.83 to $4.85 (Art. 349), the commercial par of exchange 
will fluctuate. It is, however, always determined when we 
know the value at which the foreign coin sells in open market. 

362. The course of exchange is the variable price which is 
paid at one place for bills of exchange drawn on another. 
The courpe of exchange differs from the intrinsic par of ex- 

hange, and also from the commercial par, in the same way 
that the market price of an article differs from its natural 
price. The commercial par of exchange would at all times de- 
termine the course of exchange, if there were no fluctuations 
in trade. 
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363. When the market price^of a foreign bill is alHJve the 
commercial par, the exchange is said to be at a premium, or 
in favor of the foreign place, because it indicates that the 
foreign place has sold more than it has bought, and that 
specie must be shipped to make np the diierence. When the 
market price is bdow this par, exchange is said to be below 
var, or in favor of the place where the bill is drawn. Such 
place will then be a creditor, and the. debt must be paid in 
specie or other property. It should be observed, that a favor- 
able state of exchange is advantageous to the buyer, but not 
to the seller, whose interest, as a dealer in exchange, is ident^'- 
fied with that of the place on which the bill is drawn. 

INLAND BILLS. 

364. We have seen that inland bills are those in which the 
drawer and drawee both reside hi the same country (Art. 353), 

Examples. 

1. A merchant at New Orleans wishes to remit to New 
York $8465, and exchange is 1| per cent, premiam : how 
much must he pay for such a bill? 

2. A merchant in Boston wishes to pay in Philadelphia 
$8746.50; exchange between Boston and Philadelphia is IJ 
per cent, below par : what must he pay for a biH ? 

3. A merchant in Philadelphia wishes to pay $98 1 6. 40 in 
Baltimore, and finds exchange to be 1 per cent, below par : 
what must he pay for the bill ? 

^ 4. What must be paid for a draft of $10000, payable 60 
days after sight, on St. Louis, exchange being at a premium 
of |"/o, interest being charged at 6Vo? 

5. What amount of exchange on New Orleans can be 
bought for $14875, the discount being |Vo? 

6. For what amount must a bill of exchange, at 3Q days, be 
drawn, for which I paid $9650, discount IVo, and the interest 
being 6V«? 
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ENGLAND. 

365. It has been stated that exchanges between the 
United States and England are made in pounds, shillings and- 
pence, and that the exchange value of the pound sterling is 
reckoned at $iA^ = 4.4444 + ; that is, this value is the base 
on which the bills o£ exchange are drawn. Now this value 
I eing below both the commercial and intrinsic value, the drawers 
of bills increase the course of exchange so as to make up 
this deficiency. 

For example; if we add to the exchange value of the 
pound, 9 per cent., we shall have its commercial value, very 
nearly. 

Thus, exchange value, - - - = $4.4444 + 

Nine per cent., = .3999 + 

which gives, - - - - $4.8443 
and this is the average of the commercial value, very nearly. 
Therefore, when the course of exchange is at a premium of 
9 per cent., it is at the commercial par/ and as between 
England and this country, it would stand near this point but 
for the fluctuations of trade and other accidental circumstances. 

Examples. 

1. A merchant in New York wishes to remit to Liverpool 
£IIQ1 10s. 6d., exchange being at 8^ per cent, premium: 
how much must he pay for the bill in United States money ? 

First, £IU1 10s. 6d. - - - = ieil6T.525 
Multiply by 8J per cent., • - .086 



The product is the premium - - = 99.239625 
This product added, ^ves - - ^£1266.764625 

which, reduced to dollars and cents, at the. rate of $4,444 ^ 
the pound, gives $5630.008+, the amount which must be paid 
for the bill in dollars and cents* 

2. A merchant has to remit JS36T94 Ss. 9d. to London: 
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how mach mast he pay for a bill in dollars and cents, ex 
change being 'Tf per cent, premium? 

3. A merchant in New York wishes to remit to London 
$6*7894.25, exchange being at a premium of 9 per cent. : what 
will be the amount of his bill in pounds shillings and pence ? 

Note. — ^Add the amount of the premium to the exchange value of 
the pound ; viz., $444^, which, in this case, gives $4.84444 ; and then 
divide the amount in dollars by this sum, and the quotient will be 
the amoxmt of the bill in pounds and the decimals of a pound. 

4. A merchant in New York owes £125Q 18s. 9d. in Lon- 
don ; exchange at a nominal premium of TJ per cent. : how 
much money, in United States currency, will be necessary to 
purchase the bill? 

5. I have $947.86, and wish to remit to London iS364 18s. 
8d., exchange being at S\ per cent. : how much additional 
money will be necessary? 

6. Received, on consignment from London, an invoice of 
English cloths amounting to £1569 10s. The duties thereon 
amounted to $416 ; storage, cartage, and insurance, amounted 
to $85. The cloths were sold at an advance of 26 per cent, 
on the invoice. Supposing the commission 2| per cent., and 
the premium of exchange 12 per cent., what would be the face 
of the bill of exchange that would cover the net proceeds? 

FRANCE. 

•366. Accounts in France, and the exchange between France 
and other countries, are all kept Jn francs and centimes, which 
are hundredths of the franc. We see, from the table, that the 
value df the franc is 18.6 cents, which gives, very nearly, 5 
francs and 38 centimes to the dollai*. The rate of exchange is 
computed on the value 18.6 cents, but is often quoted by stat- 
ing the value of the dollar in francs. Thus, exchange on Paris 
is said to be 6 francs 40 centimes ; that is, one dollar will buy 
ft bill on Paris of 5 fcancs and 40 hundredths of a franc. 
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Elxamples. 

1. A merchant in New York wishes to remit 167556 francs 
to Paris, exchange being at a premium of 1^ per cent. ; what 
will be the cost of his bill in dollars and cents ? 

Commercial value of the franc, - - • 18.6 cents, 
Add IJ per cent., - - - . .279 

Gives value for remitting; - - - 18.879 'cents ; 
then, 167556 X 18.879 = $31632.89724, 

which is the amount to be paid for the bill. 

2. What amount, in dollars and cents, will purchase a bill 
on Paris for 86978 francs, exchange being at the rate of 5 
francs and 2 centimes to the dollar ? 

First, 86978 -r- 5.02 = $17326.29, the amount, nearly. 

Is this bill above or below par? ^hat per cent.? 

.3. How much money must be paid to purchase a biU of 
exchange on Paris for 68097 francs, exchange being 3 per cent, 
below par? 

4. A merchant in New York wishes to remit $16785.25 to 
Paris ; exchange gives 5 francs 4 centimes to the dollar : how 
much can he remit in the currency of Paris? 

HAMBURG. 

367. Accounts and exchanges with Hamburg, are generally 

made in the marc banco, valued, as we see in the table, at 35 

cents. 

Examples. 

1. What amount, in dollars and cents, will purchase a bill 
of exchange on Hamburg for 18649 marcs banco, exchange 
being at 2 per cent, premium? 

2. What amount will purchase a bill for 3678 marcs banco, 
reckoning the exchange value of the marc banco at 34 cents? 
Will this be above or below the par of exchange ? 



ARBITRATION OF BZCHAKGE. 

368. ArbitratiQii of Ezclmige is the mediod bj wiaA the 
camocj of one coimtrj is duuged into thai of aDothGr, 
throogfa the medinm of one or more iBterradog ciuieuJeSy 
with whidi the fiist and hst are compared. 

369. When there is but one inl err enlM ^ c ui re n c j , it is called 
Simple ArbUration ; and whra there is more than one, it is 
called Compound ArbHraUon, The method of perfonnii^ this 
is called the C^udn Bute. 

370. The princ^le inrolred in aitttration of exchange is 
simplj this: To pass from one system of Taloes through 
sereral othos, and find the t^Vie proportion between the first 
and last. 

I. Let it be reqoired to remit $6510 to London, bj the 
waj of Paris, exchange on Paris being 5 francs 15 centimes 
for $1, and the exchange from Paris to Lond<m 25 francs and 
80 centimes for £1 : what will be the ralne of tiie remittance 
to London? 

AvALTsis. — ^$1 = 5.15 francs : and 1 franc = • 

35.80 

K $1 were remitted to Paris, it would prodace there 5.15 francs; 

and if 1 franc were remitted from Paris to London, it would pro* 

duoe there • 

26.80 '^ 

But $6670 are remitted to Paris; hence, thej prodace there 

6670 X 6.15 francs; and this amonnt is remitted to London; hence, 

it produces there, 

6570 X 5.15 X -^ = £1811 08. OJd. 

26.80 ^ 

Rule. —I. Find the value of a single unit of ea/dh cf the 
moneys namedf in the money of the place neast named : 

II. Multiply the sum to be remitted by these values in 
succession, and the product wUl he the equivalent in the 
money qf the place to which the rem/ittanoe is to be made. 
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Examples. 

1. A merchant wishes to remit 14888.40 from New York to 
London, and the exchange is at a premium of 10 per cent. 
He finds that he can remit to Paris at 5 francs 15 centimes 
to the dollar, and to Hamburg at 35 cents per marc banco. 
Now, the exchange between Paris and London is 25 francs 80 
centimes for £1 sterling, and between Hamburg and London 
13f marcs banco for £1 sterling : how had he better remit ? 

OPERATION. * 

J St. ' To Ziondon direct. 
•4888.40 X x.^i-^x = ^1000. 

2d. Tfarongh Paris. 
1.03 

4888.40 X H? X _L-= £975.7852 = ^6915 15s. feW. 
1 nS0 
5.16 

3d. Through Hamburg. 
$4888.40 X.^X nhj = ^1015.711 = £1015 15s. 5d. 

Hence, the best way to remit is through Hamburg, then 
direct ; and the least advantageous, through Paris. 

2. A merchant in New York wishes to transmit $1500 tt 
Vienna, through London and Hamburg: what will be the 
value when received, if £1 = $4.86, £1 = 14 marcs banco, and 
6 marcs banco = 8 florins 7 

3. A merchant at Natchez wishes to pay $10000 in Boston 
He transmits through New Orleans and New York. From 
Natchez to New Orleans exchange is JVo premium, from New 
Orleans to New York fVo discount, and from New York to 
Boston J% discount : by this exchange, what amount at NaVAues 
will pay the debt? 



4. A^ of LiOfidoa, dcnus a Ul «r iS6>62 14k. cb B, cf Cbfii; 

and re3:njt€ ihs saamt to C, of Ha^ie, ^v^ la tana, fgduis lo 
D, ai Anstadeaa, aad D reoitfi tn B, flf Cbdik : bov sbc^ 

vill pij die ball, if 1 gpaay^^ doIkr=2 flodu 15 slzFeas, U 
floci»=^ feuc^ and 241 15cL = i^l? 



IXVOI-UTIOH. 



371. A Fcnm or a suuua k aar prodBet 

Crom molt^Tia^ tfe wnmhrr cpntmiaTlT bj itself. 
The Booi; cm* saqile fiKlor, k ctDed ti^e ^^ power: 
The s£DDxa rovix k tfce |audti of tiie root bj iisEif : 
The tbod tqwek k Ike jrodmdL, vkea tke roc^ k lakea 3 



rocKiH rowEB k Ife prodact, vkea it k taibea 4 
The fifth powee k the p ro da ct, whtm it k takea S 

372. The aomber denotnig^ haw laiiij tiiBH fbe rcxit k 
takea as a factor, k called tlie eMp(maii of tbe povcr. It k 
wiitteB a little at tbe right and orer Hie loot : thas, if tiie 
equal fM^tor or root k 3, 

3'= 3, the l£t poarr, root, or base. 
32= 3x3= 9, Ike 2d pofvcr of 3. 
3>= 3 X3x3 =27, tlie3d powir of 3. 
3^ =3 x3 x3x3=81,tte fourth poiner ci time. 

373. IsToixnoH k the opetati<m of findiog the pow«s ot 



axe Huee fhtnga <■■■■#■ JjJ «i& cfoy power: lst» 
The loot; 2d, The exponent; and 3d, The power or lesalt of tibe 
moltiplkstion. 

2. In <™*iiiy enj power, one maltiplicBtMn gires the 9d power: 
heneev Ae imaJber iff muUipKeatianM u 1 ieu ftoa Ab apamemL 



Rule. — Mvdtiply (he number into ihtdf as vumy times less 
I as there are units in- the exponent, and the last product 
wHl be the power. 
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Find the power 

1. The square 

2. The square 

3. The square 

4. The square 

5. The square 

6. The square 
t. The square 

8. The square 

9. The square 

10. The square 

11. The square 

12. The square 

13. The square 

14. The square 
16. The square 

16. The square 

17. The square 



Examples, 
of the following numbers : 



of 4? 


18. 


The cube of 6 ? 


of 15? 


19. 


The cube of 24 ? 


of 142 ? 


20. 


The cube of 126 ? 


of 463 ? 


21. 


The cube of 136 ? 


of 1340 ? 


22. 


The 4th power of 12 ? 


of 24.6 ? 


23. 


The 6th power of 9 ? 


of .626 ? 


24. 


The value of (4.26)» ? 


of 3.126 ? 


26. 


The value of (1.8)' ? 


of .0624 ? 


26. 


The value of (.46)'^? 


off? 


27. 


The value of (f|)»? 


i)f f? 


28. 


The cube of (f)?- 


of J? 


29. 


The 4 th power of f ? 


of If? 


30. 


The value of (2f )« ? 


of iff ? 


31. 


The value of (ffV? 


0f7#? 


32. 


The value of (24f)'? 


of 16^y? 


33. 


The value of (.26)« ? 


of 22b jSi ? 


34. 


The value of (142.6)'? 



EVOLUTION. 

374. Evolution is the operation of finding the root of a 
number ; that is, of finding one of its equal factors. 

375. The Square Root of a number is the factor which, 
multiplied by itself once, will produce the number. 

Thus, 8 is the square root of 64, because 8 x 8 = 64. 

The sign ^ is called the radical sign. When placed before 
a number, it denotes that its square root is to be extracted : 
Thus, -v/36=6. 

376. The Cube Root of a number is the factor which, mul- 
tiplied by itself tuncey will produce the number. 
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Thus, 3 ifl the cube root of 21, because 3 x 3 X 3 = 2T. 

We denote the cube root by the sign ^ , with 3 written 
over it : thus, -^27, denotes the cube root of 27, which is 
equal to 3. The small figure 3, placed over the radical, is 
called the index of the root. 

The terms Power and Boot, are dependent on each other : 
thus, the power is the product of equal factors ; and the root 
is one of the equal factors. 



EXTRACTION OF THE SQUARE ROOT. 

377. The Square Root of a number is one of its two equal 
factors. To extract the square root is to find this factor 
The first ten numbers and their squares are : 

1, 2, 3, 4, 5, 6, 7, 8, 9, 10. 
1, 4, 9, 16, 25, 36, ,49, 64, 81, 100. 

The numbers in the first line are the square roots of those 
in the second. The numbers 1, 4, 9, 16,-25, 36, &c., having 
two exact equal factors^ are called |}er/ec^ squares, 

A PERFECT SQUARE is a Bumber which has two exact equal 
factors. 

Note. — ^The square root of a number less than 100 will be loss 
than 10 ; while the square zoot of a number greater than 100 will be 
greater than 10: hence, the square root of a number expressed bj 
one or two figures, is a number expressed bj one figure. 

378. To find the law of the square of a number. 

Any number expressed by two or more figures may be re 
garded as composed of tens and units. 

1. What is the square of 36 = 3 tens f 6 units? 
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Analysis. — ^The square of 86 is fonnd opKSAnoN. 

by taking 36, thirty-six times. This is 3 + 6 

done by first taking it 6 units times, 3 + 6 

and then 3 tens times, and adding the 3x6 + 6' 

products. 36 taken 6 units times, gives 3+3x6 
6=* 4- 3 X 3; and taken 8 tens times, 3* + 2 (3 X 6) + 6* 
gives 3 X 6 + 3^ ; and their sum is, 
8-^ + 2 (3 X 6) + 63: that is, 

Hule. — The square of a number is eqvxd to the square of 
the tens, plus twice the product of the tens by the units, plus 
the square of the units, 

379. To find the square root of any number. 

1. Let it now be required to extract the square root of 
2025. 

Analysis. — Since the number contains more than two places of 
figures, its root will contain tens and units. But as the square of 
one ten is one hundred, it follows that the square of the tens of the 
required root must be found in the figures on the left of 25. Hence, 
beginning at the right, we point off the number into periods of two 
figures each. 

We then find the root contained in 20 hun- operation. 

dreds, which is 4 tens or 40. We then square 26 25(45 

4 tens, which gives 16 hundred, and then place . \^ 

16 under the first period, and subtract; this 85H2 5 
takes away the square of the tens, and leaves 42 5 

425, which is twice the product of the tens hy 
the units plus the square of the units. 

If, now, we double the tens, and then divide the remainder, ex- 
clusive of the right-hand figure (since that figure cannot enter 
into the product of the tens by the units), by it, the quotient will 
be the units figure of the root. If we annex this figure to the root 
and to the augmented divisor, and then multiply the whole divisor 
thus increased by it, the product will be twice the tens by the units, 
plus the square of the units * and hence, we have found both figures 
of the root. 
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Rule. — I. Separate the given number into periods of two 
figures each, by writing a dot over the place of units, a second 
over the place of hundreds, and so on for each alternate 
figure to the left: 

II. Note the greater square contained in the period on the 
left, and place its root on the right, after the manner of a 
quotient in division. Subtract the square of this root from 
the first period, and to the remainder bring down the second 
period for a dividend: 

III. 'Double the root thus found for a trial divisor, and 
place it on the left of the dividend. Find how many times 
the trial divisor is contained in the dividend, exclusive of 
its right-hand figure, and place the quotient in the root, and 
also annex it to the divisor: 

IV. Multiply the divisor thus increased, by the last figure 
of the root / subtract the product from the dividend, and to 
the remainder bring dovm the next period for a new divi- 
dend: 

V. Doitble the whole root thus found, for a new trial dir 
visor, and continue the operation as before, until aU the 
periods are brought down. 

Examples. 
1. What is the square root of 425104? 

m 

Analysis. — We first place a dot over opbhation. 

the 4, making the right-hand period 04. ^2 6i 04(652 

We then put a dot over the 1, -and also 35 

over the 2, making three periods. 195^651 

The greatest perfect square in 42 is g25 

36, the root of which is 6. Placing 6 in - ^ . ' 

the root, subtracting its square from 42, 2fi04 

and bringing down the next period 51, 

we have 651 for a dividend; and by doubling the root, we have 12 
for a trial divisor. Now, 12 is contained in 65, 5 times. Place 5 
both in the root and in the divisor; then multiply 126 by 5; sub- 
tract the product, and bring down the next period. 
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We must now double the whole root 65 for a new trial divisor; 
or we may take the first divisor, after having doi^bled the last figure 
5 ; then dividiug, we obtain 2, the third figure of the root. 

' Notes.— 1. The left-hand period maj contain but one figure ; each of 
the others will contain two. 

2. If any trial divisor is greater than its dividend, the correspond- 
ing root fig^ure will be a cipher. 

3. If the product of the divisor by any figure of the root exceeds 
the corresponding dividend, the root figure is too large, and must be 
diminished. 

4. There will be as many figures in the root as there are periods 
in the given number. 

5. If the given number is not a perfect square, there will be a 
remainder after all the periods are brought down. In this case, 
periods of ciphers may be annexed, forming new periods, each of 
which will give one decimal place in the root. 



2. What is the square root of 158692 ? 



OFKBATION. 



15 86 92(811.029 +. 
64 



Analysis. — After using all 
the periods of the given num- 
ber, we annex periods of deci- 
mal ciphers, each of which gives 
one decimal place in the quo- 
tient. 



161)11 86 
11 69 



1141)11 92 
11 41 



114202)510000 
348404 



1142049)16159600 
15618441 



/: 



481159 Rem. 
What are the square roots of the following numbers : 



3. Square root of 49 ? 

4. Square root of 144 ? 

5. Square root of 225 7 

6. Square root of 2304 ? 
1. Square root of 1994 ? 

8. Square root of 6215025 ? 



9. V19000 = what No. ? 

10. 'v/2168456 = what Ko. ? 

11. -v/36154 = what No.? 

12. -v/ToOQOOO = what No. ? 

13. ^96128"= what No.? 
U. V30225 = what "fiiC^^ A 



ms 
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1. Wbat is tbe sqnaie root of .6? 

ASAVTEO, — ^We finft anwx one cipher, 
to make eteik decinud jUaees; for, one 
dedmal multiplied hj itaelf will giTe 
two Juices in the product. We then 
extract the root of the first period, 
and to the remainder annex a decimal 
period; vid so on, till we hare finmd 
A sufficient nnmho' of decimal ^acea. 

8. What is tiie square root of.^? 

AvALTSiB. — ^The square root of a 
firaction is eqoal to the square root of 
the nuneratcv diTided by the square 
root of the doiomioator. 

3. What is the square root of f ? 

AsTALTSis. — ^Wlien the terms are not 
perfect squares, reduce the oonmum 
fraction to a dedmal, and then extract 
the square root of the dedmaL 



.60(.tU+ 
49 



147)1100 

1029 

1544)7100 

6176 

924 



>^ = ^ = l 



3 



Vi = 



.75; 

V?I5 = .8545+ 



Rnle. — L If (he fracUon is a decinud, poiid cff the 
periods from the decimal point to the rigid, annexing ciphers 
.if necessary, so that each period shaJH contain two places^ 
and then, extract the root as in integral numbers : 

IL J^ the fraction is a common fraction, and its terms 
vetfect squares, extract the square root of the numerator and 
denominator separately: 

IIL J^, after being reduced to their lowest terms, the 
numerator and denominator are not perfect squares, reduce 
the fraction to a decimsl^ and then extract the square root 
of the result. 



/ 
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Examples. 
What are the square roots of the following numbers? 



4. Square root of W ? 

5. Square root of ^^4 ? 

6. Square root of .ai96? 

7. Square root of 6.25 ? 

8. Square root of 278.89 ? 

9. Square root of .206209 ? 

10. Square root of j^ ? 

11. Square root of ^f 7 

12. Square root of ^ ? 

13. Square root of 5| ? 

14. Square root of .7994 ? 

15. Value of vS22| ? 



16. Square root of .60794 f 

17. Value of -/.022201 ? 

18. Value of v'26.1001 ? ~ 

19. Value of 'v/196.425 ? - 

20. Value of VTS? 

21. Value of -v/lfjf ? 

22. Value of Va ? 

23. Value of y^ ? 

24. Value of ylls 7 

25. Value of v'.'TSif 

26. Square root of 5647.5225 7 

27. Square root of 160^048.00367 



Applications in Square Boot. 

381. A TRIANGLE S& a plam figure which has three sides and 
three angles. 

If a straight line meets another straight Hne, 
making the adjacent angles equal, each is called a 
right angle ; and the lines are said to be perpeur 
dicular to each oth^r. 

382. A BIGHT-ANGLED triangle is one which 
has one right angle. In the right-angled 
triangle ABO, the side AC, opposite the ^ 
right angle B, is called the hypoiheniise; "^^ 
the side AB, the base; and the side BG, a 
the perpendicular, 

383. A SQUARE is a figure bounded by four equal sides, at 
right angles to each other. 

^94. In a right-angled triangle the square described ovl t^ 
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hypothenase is equal to the sum of the squares described on 
the other two sides. 

Thus, if ACB be a right-angled 
triangle, right-angled at C, then 
will the large square, D, described 
in the hjpothenuse AB,. be equal 
to the sum of the squares F and 
E, described on the sides AG and 
CB. This is called the carpenter's 
theorem. By counting the small 
squares in the large square D, 
you will find their number equal 
to that contained in the small 
squares F and E. In this triangle 

the hypothenuse AB = 5, AC = 4, and CB = 3. Any num- 
bers having the same ratio, as 5, 4, and 3, such as 10, 8, and 
6; 20, 16, and 12, &c., will represent the sides of a right- 
angled triangle. 

386. When the base and pexpendioular are known, to find the 
h3rpot]ie&iise. 

Analysis. — Wishing to know the distance from O 

A to the top of a tower, I measured the height 
of the tower, and found it to be 40 feet; also the 
distance from A to B, and found it 30 feet: what 
was the distance fi*om A to Of 



AB 
BO 

A0»: 



: 80; AB^==SO» 

: 40; B0^=40» 

ABa+B0« = 900 + 1600 
AO = >/25i50 = 60 feet. 



900 
1600 




B71I6. — Square the hose and square the perpendicular^ add 
the remits, and then extract the square root of their sum, 

386. To find one side, when we know the hypothennse and 
the other side. 

1^ The leogth of a ladder which will reach from the middle 
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of a street 80 feet wide to the eaves of a house, is 50 feet : 
what is the height of the house ? 

Analysis. — Since the square of the length of the ladder is equal 
to the sum of the squares of half the width of the street and the 
height of the house, the square of the length of the ladder dimin- 
ished hj the square of half the width of the street, will be equa 
to the square of the height of the house : hence, 

Hule. — Square the hypothenuse and the known sidey and 
take the difference ; the square root of the difference vriU be 
the other side. 

Examples. 

1. A general haring an army of 117649 men, wished to 
form them into a square : how many should he place on each 
front ? 

. 2. In a square piece of parement there are 48841 stones, 
of equal size, one foot square : what is the length of one side 
of the pavement? 

3. In the center of a square garden, there is an artificial 
ch'cular pond, covering an area of 810 square feet, which is -^^ N 
of the whole garden : how many rods of fence will inclose the 
garden ? 

4. Let it be required to lay out 61 A. 2Bi. of land in the 
form of a rectsmgle, the longer side of which is to be three 
times as great as the less : what is its leiiigth and width ? 

5. A farmer wishes to set out an orchard of 3200 dwarf 
pear-trees. He has a field twice as lo^ as it is wide, which 
he appropriates to this purpose. He sets the trees 12 feet 
apart, and in rows that are likewise 12 feet apart : how 
many rows will there be, how many trees iu a row, and how 
much land will they occupy? 

6. There is a wall 45 feet high, built upon the bank of a 
stream 60 feet wide: how long must a ladder be that will 
reach firom the one side of the stream to the top of the wall 
on the other? 



\ 
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*l, A boy having lodged his kite in the top of a tree, finda 
that by letting out the whole length of his line, which he 
knows to be 225 feet, it will reach the ground 180 feet from 
the foot of the tree : what is the height of the tree ? 

8. There are two buildings standing on opposite sides of the 
street, one 39 feet, and the other 49 feet from the ground to 
the eaves. The foot of a ladder 65 feet long rests upon the 
ground at a point between them, from which it will touch the 
eaves of either building : what is the width of the street ? 

9. A tree 120 feet high was broken off in a storm, the top 
striking 40 feet from the roots, and the broken end resting 
upon the stump : allowing the ground to be a horizontal plane, 
what was the height of the part standing? 

10. What will be the distance from comer to comer, through, 
the center of a cube, whose dimensions are 5 feet on a side ? 

11. Two vessels start from the same point, one sails due 
north at the rate of 10 miles an hour, the other due west at 
the rate of 14 miles an hour : how far apart will they be at 
the end of 2 days, supposing the surface of the earth to be a 
plane ? 

12. How much more will it cost to fence 10 acres of land, 
in the form of a rectangle, the length of which is four times 
its breadth, than if it were in the form of a square, the cost 
of the fence being $2.50 a rod? 

13. What is the diameter of a cylindrical reservoir contain- 
ing 9 times as much water as one 25 feet in diameter, the 
height being the same? 

NoTB. — ^If two volumes have the same altitude, their contents will 
be to each other in the same proportion aa their bases; and if the 
bases are similar figures (that is, of like form), they will be to eacli 
other as the squares of tTievr diameters, or other like dimensions. 

14. If a cylindrical cistem eight feet in diameter will hold 
120 barrels, what must be the diameter of a cistern of the 
same depth to hold 1500 barrels? 
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15. If a pipe 3 inches in diameter will discharge 400 gallpns 
in 3 minates, what most be the diameter of a pipe that will 
discharge 1600 gallons in the same time? 

16. What length of rope mast be attached to a halter 4 
feet long, that a horse may feed over 2^ acres of ground? 

17. Three men bought a grindstone, which was 4 feet in 
diameter : how much of the radius must each grind off to nso* 
up his share of the stone? 

CUBE ROOT. 

387. The Cube Root of a number is one of its three equal 
factors. 

Thus, 2 is the cube root of 8 ; for, 2 x 2 X 2 = 8 : and 3 
is the cube root of 2t ; for, 3 X 3 X 3 = 2t. 

To extract the cube root of a number, is to find one of 
its three equal factors. 

1, 2, 3, 4, 5, 6, % 8, 9, 
1 8 2T 64 125 216 343 512 129 

The numbers in the first line are the cube roots of the cor- 
responding numbers of the second. The numbers of the second 
line are called perfect cubes. 

A Perfect Cube is a number which has three exact equal 
factors. By examining the numbers in the two lines, we see, 

1st. That the cube of units cannot give a higher order than 
hundreds : 

2d. That since the cube of one ten (10) is IQOO, and the 
cube of 9 tens (90), 129,000, the cube of tens vnU not give a 
lower denomination than thousands^ nor a higher denomina- 
tion than hundreds of thousands. 

Hence, if a number contains more than three figures, its 
cube root will contain more than one ; if it contains more than 
six, its root will contain more than two, and so on ; every 
additional three figures giving one additional figure in the root^ 
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and the figares which remain at the left hand, althongh less 
than three, will also give a figure la the root. This law ex« 
plains the reason for pointing off into periods of three fignres 
each. 

388. Let ns see how the cube of any namber, as 16, k 
^ormed. Sixteen is composed of 1 ten and 6 units, and may 
le written, 10 + 6. To find the cube of 16 = 10 + 6, we 
mast multiply the number by itself twice. 

To do this we place the number thus, 

Product by the units, - - - - 
Product by the tens, - - - - 

Square of 16, 

Multiply again by 16, - 

Product by the units, - - - - 600 + 720 + 216 
Product by the tens, • . - 1000 + 1200 + S60 



.. 16 = 


= 10 + 


6 




10 + 


6 




60 + 


36 


100 + 


60 




100 + 


120 + 


36 




10 + 


6 



Cube of 16, - - - - 1000 + 1800 + 1080 + 216 

1. By examining the parts of this number, it is seen that 
the first part 1000 is the cube of the tens; that is, 

10 X 10 X 10 = 1000 : 

2. The second part 1800 is three times the square of the 
tens multiplied by the units; that is, 

3 X (10)' X6 = 3xl00x6= 1800 : 

8. The third part 1080 is three times the square of the 
units multiplied by the tens; that is, 

3 X 6» X 10 = 3 X 36 X 10 = 1080 : 
4. The fourth part is the cube of the units; that is, 

6« = 6X 6 X 6=216. 
1. What is the cube root of the number 4096? 

Analysis. — Since the nnm- opkration. 

her contains more than three : ao^/ia 

- , , , 4 096(16 

ngures, we know that the root j 

will contain at least units and 

tens. 



1« X 3 = 3)3 (9-8-7-6 



Separating tlie three right- 16 = 4 096 
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hand figures from the 4, we know that the cube of the tens will 
be foond in the 4; and 1 is the greatest cnbe in 4. 

Hence, we place the root 1 on the right, and tiiis is the tens 
of the required root. We then cnbe 1, and subtract the result 
from 4^ and io the remainder we bring down the first figure 
of the next period. 

We have seen, that the second part of the cube of 16, viz., 
1800, is three times the squa/re of the tens multiplied "by the unjits; 
and hence, it can have no significant figure of a less denomination 
than hundreds. It must, therefore, make up a part of the 80 hun- 
dreds above. But this 80 hundreds also contains all the hundreds 
which come from the 8d and 4th parts of the cube of 16. If it 
were not so, the 80 hundreds, divided bj three times the square 
of the tens, would give the unit figure exactly. 

Forming a divisor of three times the square of the tens, we 
find the quotient to be ten; but this we- know to be too large. 
Placing 9 in the root, and cubing 19, we find the result to be 
6859. Then trying 8, we find the cube of 18 still too large; but 
when we take 6, we find the exact number. Hence, the cube root 
of 4096 is 16. 

389. Hence, to find the cube root of a number; 

Rule. — I. Separate the given number into periods of 
three figures each^ beginning at the rights by placing a dot 
over the place ofunits^ a second over the place of thousands^ 
and so on over each third figure to the left: the left-hand 
period will often contain less than three places of figures: 

II, ^ote the greatest perfect cube in the first period^ and 
set its root on the rights after the manner of a quotient in 
division, Suhtract the cube of this number from the first 

t 

periody and to the remainder biding down t/ie first figure of 
the next period for a dividend: 

III. Take three times the square of the root Just found 
for a tt ial divisor ^ and see how often it is contained in the 
dividend^ and place the quotient for a second figure of the 
root. Then cube the figures of the root thus founds and 
\f their cube bt greater than the first two j)eKod& oj ^^^ 
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given number^ diminish the last figure; hut* if it he less, 
subtract it from the first two periods^ and to the remainder 
bring dovm the first figure of the next period for a new 
dimdend: 

IV. Take three times the square of the whole root for a 
second trial divisor^ and find a third figure of the root as 
before. Cube the whole root thus founds and subtract the - 
result from, the first three periods of the given number when 
it is less than that number/ but if it is greater^ diminish 
the last figure of the root: proceed in a similar way for 
all the periods. 

Examples. 
I. What is th& cube root of 20t968t5 ? 

OPKRATIOXr. 

20 T96 815(215 
23= 8 

2*X 3 = 12)121 

First two periods, - - - - 20 196 
(21)' = 21 X 21 X 21 = 19 683 

3 X (21)^ = 2181)li 138 

First three periods, - - - . 20 196 815 
(216)» = 215 X 215 X 215 = 20 196 815 

Find the cube roots of the following numbers : 



1. Cube root of 1128 ? 

2. Cube root of 111649? 
8. Cube root of 46656 ? 
4. <3ube root of 15069223 ? 



5. Cube root of 5135339 ? 

6. Cube root of 48228544 ? 
1. Cube root of 84604519? 
8. Cube root of 28991029248 ? 



390. To extract the cube root of a decimal fraction. 

Rule. — Annex ciphers to the decimal, if necessary, so that 
it shaU cofisist of 3, 6, 9, d:c,, decimal places. Then put the 
first point over the place of thousandths, the second over the 
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place of mUlionthSj and so on over every third place to 
the right ; after which, extract the root as in whole numbers. 

Notes. — 1. There will be 843 many decimal places in the root as 
there are periods of decimals in the given number. 

2. If, in extracting the root of a number, there is a remainder after 
all the periods have been brought down, periods of dphers may be 
annexed by considering them as decimals. 



Examples. 
Find the cube roots of the following numbers : 



1. Cube root of -8.343 ? 

2. Cube root of 1T28.129 ? 

3. Cube root of .0125 ? 

4. Cube root of 19683.46656? 



5. Cube root of .38T420489 ? 

6. Cube root of .000003315 ? 
T. Cube root of .0066592? 

8. Yalue of -^^81.729? 



391. To extract the cube root of a common fraction. 

Rule. — I. Hedtice compound fractions to^ simple on^s^ 
mixed numbers to improper fractions^ and then reduce the 
fraction to its lowest terms: 

II. Extract the cube root of the numerator and denom- 
inator separately^ if ttiey have exact roots ; but if either of 
them has not an exact root^ reduce the fraction to a 
decimaly and extranet the root as in the last case. 

Examples. 
Find the cube roots of the following fractions : 



1. Cube root of ^V ? 

2. Cube root of f4| ? 

3. Cube root of 31^? 

4. Cube root of 91| ? 

5. Cube root of f |f ? 



6. Cube root of ^ J|j ? 

T. Cube root of ^-fi^-^ ? 

8. Cube root of i^^ ? 

9. Cube root of If ? 
10. Cube root of 56|? 



15 
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Applications. 

' 1. What must be the dimensions of a cubical bin, that its 
volume or capacity may be 19683 feet? 

2. If a cubical body contains 6S59 cubic feet, what is the 
length of one side ? what the area of its surface ? 

V, 3. The volume of a globe is 46656 cubic inches ; what 
would be the side of a cube of equal solidity ? 

^ 4. A person wishes to make a cubical cistern, which *shall 
hold 1 50 barrels of water : what must be its depth ? 

5. A farmer constructed a bin that would contain 1500 
bushels of grain ; its length and breadth were equal, and each 
half the height : what were its dimensions ? 

6. What is the difference between half a cubic yard, and 
a cube whose edge is half a yard? 

7. A merchant paid $911.25 for some pieces of muslin. He 
paid as many cents a yard as there were yards in each piece, 
and there were as many pieces as there were yards in one 
piece : how many yards were there, and how much did he pay 
a yard? 

8. If a sphere 3 feet in diameter contains 14.13*72 cubic 
feet, what are the contents of a sphere 6 feet in diameter? 

3' : 6' : : 14.1372 : 113.09T6. Ans. 

9. If a ball 2^ inches in diameter weighs 8 pounds, bow 
much will one of the same kind weigh, that is 5 inches in 
diameter ? 

10. What must be the size of a cubical bin, that will con- 
)tiin 8 times as much as one that is 4 feet on a side ? 

11. How many globes, 6 inches in diameter, would be re- 
quired to make one 12 inches in diameter? 

12. If a ball of silver, one unit in diameter, is worth $8, 
what will be the value of one 5^ units in diameter? 

13, If a plate of silver, 6 inches long, 3 inches widO; and 
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^ inch thick, is worth $100, what will be the dimensions of a 
similar plate, of the same metal, worth #800 ? 

1'4. If a man can dig a cellar 12 feet long, 10 feet wide, 
and 4^ feet deep, in 8 days, what will be the dimensions of a 
similar cellar, requiring 24 days to dig it, working at the same 
rate, and the ground being of the same degree of hardness ? 

15. If I put 2 tons of hay in a stack 10 feet high, ho\r 
high must a similar stack be to contain 16 tons? 

16. Four women bought a ball of yarn 6 inches in diameter, 
and agreed that each should take her share separately from 
the outer part of the ball : 'how much of the diameter ^id 
each wind off? 
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392. An Artthketical PsocniEdsioir is a series of nufi^ers 
in which each is derived from the one preceding, by the ad- 
dition or subtraction of the same number. 

The gomhon difference is the number which is added or 
subtracted. 

393. When the series is formed by the continued addition 
of the common difference, it is called an increasing series ; 
and when it is formed by the subtraction of the common dif- 
ference, it is called a decreasing series : thus, 

2, 5, 8, 11, 14, 17, 20, 23, is an moreasiBg series 
23, 20, 17, 14, 11, 8, 6, 2, is a decreasing series. 

The several numbers are called terms of the progression' 
The first and last terms are called the extremes^ and the in f 
^rmediate terms are called the means, 

394. In every arithmetical progression there are "^v^ parts,, 
any three of which being given oi known, the remaHnng two 
ea& be dst«rmiaed. They are, 
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Ist, The first term ; 

2d, The last term; 

3d, The common differeiice ; 

4th, The nmnber of terms ; 

5th, The smn of all the terms. 

CASE I. 

395. Having given the first term, the common difference, and 
the nnmber of terms, to find the last term. 

1. The first term of aa mcreasing progression is 4, the com- 
mon difference 3^ and the numbw of terms 10 : what is the 
last term? 

Analysis. — Bj oonsidering the manner in obbration. 

which the increasing progression is formed, 9 No. less 1 

we see that the 2d term is obtained by add- _^ com. diff. . 
ing the common dififerenoe to the 1st term; 27 
the dd, by adding the common difference to 4 1st term, 

the 2d; the 4th, by adding the common dif- 3^ last term 
ference to the 8d, and so on; the number 
of additionSj in eoery easey leing one less than the nvmber of 
terms found. Instead of making the additions, we may multiply 
the common difference by the number of • additions, that is, by 1 
less than the nmnber of terms, and cidd the Jirst term to the pro- 
duct 

Rule. — Multiply/ the common difference by 1 less than 
the number of terms : if the progression is increasingy add 
the product to the first term^ and the sum wiU be the last 
term; if it is decreasing^ subtract the product from the 
first term^ and the difference will be the last term. 

Examples. 

1. What is the 18th term of an arithmetical progression, of 
which the first term is 4, and the common difference 5 ? 

2. A man is to receive a certain snm of money in 12 pay- 
iDanto; the first payment is $300, and each saoceeding pay* 
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ment is less than the preyioas one by 120 : what will be the 
last payment? 

3. What will 1200 amount to in 15 years, at simple in- 
terest, the increase being $14 for the first year, $28 for the 
second, and so on? 

4. Mr. Jones has 12 children. He gives, by will, $1000 to 
he youngest, $50 more to the next older, and so on to each 

next older $50 : how much did the oldest receive ? 

5. A man has* a piece of land 35 rods in length, which 
tapers to a point, and is found to increase ^ rod in width, for 
every rod in length : what is the width of the wide end ? 

6. James and John have 100 marbles. It is agreed between 
them that John shall have them all, if he will place them in 
a straight line half a foot apart, and so that he shall be 
obliged to travel 300 feet to get and bring back the furthest 
marble ; and also, if he will tell, without measuring, how far 
he must. travel to bring back the nearest. How far? 

OASB II. 

396. Snowing the two eztremeB of an arithmetical progres- 
fdon, and the number of terms, to find the common difference. 

1. The two extremes of a progression are 4 and 68, and 
the number of terms 17 : what is the common difference ? 

Analysis. — Since the common difference opERATioir. 

multiplied by 1 less than the nxmiber of 68 

terms gives a product equal to the differ- 4 

ence of the extremes, if we divide the dif* xT 1 = 16)64(4 

ference of the extremes by 1 less than the 

number of terms, the quotient will be the common difference: 

hence, 

Hule. — Subtract the less extreme from the greaier^ and 
divide the remainder by 1 less than the nvrhber of terms: 
the quotient will be the common difference. 
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Examples. 

1. A man started from Chicago and traveled 15 days ; each 
day's journey was longer than that of the preceding day by 
the distance which he traveled the first day : what was his 
daily increase if he traveled 75 miles the last day? 

2. A merchant sold 14 yards of cloth, in pieces of 1 yard 
each ; for the first yard he received $J, and for the last $26^ : 
what was the difference in the price per yard? 

3. A board is 1? feet long; it is 2Jx inches wide at one 
end, and 14^ at the other : what is the average increase in 
width per foot in length? 

4. The fourth term of a series is 12, and the eleventh is 
33 : find the intermediate terms. 

CASE III. 

397* To find the sum of the terms of an arithmetical progres- 
sion. 

1. What is the sum of the series whose first term is 2, 
common difference 3, and the number of terms 8 ? 



Given series, ) 2 6 8 11 14 IT 20 23 

Same, order inverted, [•2320ni411^_5^ 
Sum of both series, J 25 + 25 + 25 + 25 + 25 + 25 + 25 -|-25 



Analysis. — The two series are the same; hence, their sum is 
equal to twice the given series. But their sum is equal to the 
sum of the two extremes, 2 and 28, taken as many times as there 
are terms ; and the given series is equal to half this sum, or to the 
sum of the extremes multiplied by half the number of terms. 

Rule. — Add the extremes together^ and mvltiply their stmt 
hy half the number of terms ; the product toiU be the sum 
of aU the terms, '• 
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Examples. 

1. What debt could be discharged in a year, by weekly 
payments in arithmetical progression, the first payment being 
$5, and the last $100 ? 

2. A person agreed to build 56 rods of fence ; for the fiivc 
rod he was to receive 6 cents, for the second, 10 cents, and 
so on: what did he receive for the last rod, and how much 
for the whole? 

3. If a person travels 80 mUes the first day, bnd a quarter 
of a mile less each succeeding day, how far will he travel in 
30 days? 

4. If 120 stones be laid in a straight line, each at a dis- 
tance of a yard and a quarter from the one next to it, how 
far must a person travel who picks them up singly and places 
them in a heap, at the distance of 6 yards from the end of 
the line and in its continuation ? 

CASK IV. 

398. Having given the first and last terms, and the common 
diflference, to find the number of terms. 

1. The first term of an arithmetical progression is 5, the 
common difference 4, and the last term 41 : what is the number 
of terms ? • 

ANATfsis. — ^Since the last term is opbbation. 

equal to the first term added to the 41 — 5 = 36 

product of the common difference, by 4)36(=9 

one less than the number of terms 9 + 1 = 10 No. terms 
(Art. 896), it follows that, if the first 

term be taken from the last term, the difference- will be equal to 
the product of the common difference by 1 less than the number 
of terms : if this be divided by the common difference, the quotient 
be 1 loiB tb«B the -number of ^fffloa. 
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Rule. — Divide the d^erenoe qf the two extremes by the 
common difference, and add 1 to the quotient: the sum voiU 
he the number qf terms. 

Examples. 

1.' A fanner sold a number of boshels of wheat ; it was 
agreed that, for the first bushel, he should receiye 50 cents, 
and an increase of 9 cents for each sncoeeding bushel, and for 
the last, he receiTed $500 : how manj bushels did Le sell ? 

2. A person proposes to make a jonmej, and to travel 15 
miles the first day, and 33 miles the last, with a daily in- 
carease of 1|- miles : in how many days did he make the jour- 
ney, and what was the whole distance traveled? 

3. I owe a debt of $2325, and wish to pay it in equal in- 
stallments, the first payment to be $575, the second, $500, 
and decreasing by a conmion difference, until the last payment, 
which is $200 : what will be the number of installments ? 



GEOMETRICAL PROaRESSION. 

399. A Geohetbical Progression is a series of terms, each 
of which is dCrived from the preceding one, by multiplying it 
by a constant number. The constant multiplier, is called the 
raiio of the progression. ^ 

400. An increasing series is one whose ratio is greater 
than 1 : 

A decreasing series is one whose ratio is less than 1. 
rhus, 

1, 2, 4, 8, 16, 32, &c. — ^ratio 2 — ^increasing series: 
32^ 16, 8, 4, 2, 1, &c. — ^ratio \ — decreasing series. 

The several numbers resulting from the multiplication, ar& 
ealled terms of the progression. The first and last terms ara 
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called the extremes, and the intermediate terms are called 
means, 

401. in every Geometrical, as well as in ererj Arithmetical 
Progression, there are five parts : 

1st, The ^t term ; 
2d, The last term ; 
3d, The common ratio; 
4th, The number of terms ; 
5th, The sum of all the terms ; 
If any three of these parts are known, or given, the remain- 
ing ones can be determined. 

CASB I. 

402. Having given the first term, the ratio, and the number 
of terms, to find the last term. 

1. The first term is 4, and the common ratio 3 : what is 
the 6th term? 

Analysis. — The second term is operation. 

formed by multiplying the first term 3x3x3x3 = 81 

by the ratio; the third term, by ^ 

multiplying the second term by the Ans, 324 

ratio, and so on; the number of 

multiplications being 1 less than the number of terms : thus, 

4 = 4, 1st term, 
3x4= 12, 2d term, 
3x3x4= 36, 3d term. 
3X3X3X4 = 108, ith term. 
3x3x3x3x4 = 324, 6th term. 

Therefore, the last term is equal to the first term mtdtiplied 
y the ratio raised to a power whose exponent is 1 less thxm 
the number of terms. 

Rule. — Baise the ratio to a poioer whose exponeni is 1 
less than the number of terms, and then multiply this power 
hy the first term. 
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Examples. 

1. The first term of a decreasing progression is 2187 ; the 
ratio is ^, and the number of terms 8 : what is the last 
term? 

2. The first term of an incieasing geometrical series is 8 
the ratio 5 : what is the 9th term ? 

3. The first term of a decreasing geometrteal series is 729, 
the ratio J : what is the 10 th term ? 

4. If a farmer should sell 15 bushels of wheat, at 1 mill 
for the first bushel, 1 cent for the second, 1 dime for the 
third, and so on ; what would he receive for the last bushel ? 

5. A man dying left 5 sons, and bequeathed his estate in 
the following manner : to his executors, $100 ; to his youngest 
son twice as much as to the executors, and to each son 
double the amount of the next younger brother : what was 
the eldest son's portion? 

6. A merchant engaging in business, trebled his capital once 
in 4 years : if he conmienced with $2000, what would his capital 
amount to at the end of the 12tii year? 

7. A farmer wishing to buy 16 oxen of a drover, finally 
agreed to give him for the whole the cost of the last ox only. 
He was to pay 1 cent for the first, 2 cents for the second, 
and doubling on each one to the last : how much would they 
cost him ? 

8. What is the amount of $500 for 3 years at 6 per cent, 
compound interest? 

Note.— The ratio is 1.06. 

CASE II. 

403. Knowing the two extremes and the ratio, to find the 
sum of the teana. 

1. What is the sum of the terms of the progression 2, 6, 
18, 54, 162^? 
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OPERATION. 

6 -M8 + 64 + 162 + 486 = 3 times. 
2 + 6 + 18 + 54 + 162 =1 time . 

486 — 2 = 2 times 
486-2 484 



2 2 



= 242 smn. 



Analysis. — If we multiply the terms of the progression by 
the ratio 3, we have a second progression, 6, 18, 64, 162, 486, 
which is 3 times as great as the first. If from this we subtract 
the first, the remainder, 486 — 2, will be 2 times as great as the 
first; and if this remainder be divided by 2, the quotient will be 
the sum of the terms of the first progression. 

But 486 is the product of the last term of the given progression 
multiplied by the ratio ; 2 is the first term ; and the divisor 2, 1 
less than the ratio: hence, 

Rule. — Multiply the last term by the ratio; take the dif- 
ference between this product and the first terrrij and divide 
the remainder by the difference between 1 and the ratio. 

NoTB. — ^When the progression is increcaing, the first term is sub- 
tracted from the product of the last term by the ratio, and the di- 
visor is found by subtracting 1 from the ratio. When the progression 
is decreoMng, the product of the last term by the ratio is subtracted 
from the first term, and the ratio is subtracted from 1. 

Examples. 

1. The first term of a progression is 4, the ratio 3, and the 
last term 78t22 : what is the sum of the terms? 

2. The first term of a progression is 1024, the ratio ^, and 
the last term 4 : what is the sum of the series? 

3. What debt can be discharged in one year by monthly 
payments, the first being $2, the second $8, and so on to the 
end of the year ; and what will be the last payment ? 

4. A gentleman bdng importuned to a^ll ^ ^<^ V^t^sR^^ ^ss^ 
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that he would sell him on the condition of receiving 1 cent 
for the first nail in his shoes, 2 cents for the second, and so 
on, doobling the price of every nail : the number of nails in 
each shoe being 8, how much would he receive for his horse? 

5. A laborer agreed to thresh 64 days for a farmer, on the 
condition that he should give him 1 gram of wheat for the 
first day's labor, 2 grains for the second, and double each 
succeeding day : what number of bushels would he receive, 
supposing a pint to contain tGSO grains; and what number or 
ships, each carrying 1000 tons burden, might be loaded, allow- 
ing 40 bushels to a ton? 



ANALYSIS. 

404. An Analysis is an examination of the separate parts 
of a proposition, and of the connection of those parts with 
each other. 

In analyzing, we generally reason from a given number to 
its unit, and then from this unit to the required number. 

The process is indicated by the relations which exist between 
the given and the required numbers, and pursued, step by step, 
independently of set rules. 

1. If 12 yards of cloth cost $48.36, what will 1 yards cost ? 

« 
Analysis. — One yard of cloth will cost ^^ as much as 12 yards : 

since 12 yards cost $48.36, one yard will cost y^ of $48.86 = $4.03 ; 

7 yards will cost 7 times as much as 1 yard, or 7 times y^ of 

$48.36 = $28.21 ; therefore, if 12 yards of cloth cost $48.36, 

7 yards will cost $28.21. 

OPERATION. 

tV of 48.36 = $4.03 = price of 1 yd., j 48.36 X 'y _»g 
4.03 X 7 = $28.21 = price of 7 yd., ^^ ( 12 "" ^'^^ 

2. If 27 pounds of butter will buy 45 pounds of sugar, how 
much butter will 36 pounds of sugar buy ? 
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Analysis. — One pound of sngar will buy ^V ^^ 271b. of butter, 
and 861b. of sugar will buy 36 times ^s of 2Tlb. 

0P1SBATI0N. 

^ of 2T = fl = value of 1 lb. of sugar, j 2*1 x 36 _ 

fl X 36 = 2 If lb. = value of 361b. " ^^(45 "" ^ ' 

3. What will 6f cords of wood cost, if 2f cords cost 11^? 

Analysis. — Price divided by quantity, or Ti -r 2J = V -r V = 
$3 = price of 1 cord; $8 x 6f = $20 J = cost of 6f cords. 

OPKBATION. 

T4-T-2|x6| = -X — X— = — = 20J = $20.25. Ans. 

4. A farmer sold a number of cows, and had 12 left, which 
was i of the number sold ; if the number sold be divided by 
I of 9|, the quotient will be ^ the number of dollars he" 
received per head : how much did he receive per head for his 
cows ? 

Analysis.— 12 is i of 8 limes 12 = 86; 86-^f of 9^ = 86 
X 1 = 54 =: J of the price per head; 5| x 5 =r $26^ = price per 
head. 

OFKRATIOZr. 

12x3-^1 of 9Jx6=^^|i^xiof ^ x 5 = isn ^ |25f 

Ans. 

5. What will 20 bushels of barley cost, in dollars and cents, 
at 7 shillings a bushel, New York currency? 

Analysis. — Twenty bushels will cost 7 x 20 = 140s, and 
140 -T- 8 = $17.60, since in New York 8s. = 1 dollar. 

OPKRATION. 

7x20 .,^_^ . 

= $17.50. Ana. 

8 
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6. What win 12^ pounds of tea cost at 6s. 8d. a poimdy 

Pennsjlyania cnrrency? 

Ajtaltsib. — 68. 8d. = 80d. ; 80 x 12i = lOclod. = price m 
pence of 12| lbs. ; and since 7s. 6d. = 90d. Pennsylvama cnrrencj, 
eqxud 1 dollar, 1000 -> 90 = $11.11^ = cost of 12| lb. in Federal 
monej. 

OFIRATIOH. 

80xl2i^80j^^ 

90 90 X 2 ^^ • 

7. How many days' work, at 10s. 6d. a day, most be giyen 
for 18 bushels of com at 58. lOd. a bushel? 

Akalysib. — ^18 bushels are worth 5b. lOd. x 18 = 70d. x 18 =5 
1260d. ; and for this as many days' labor mnst be given as 
10s. 6d. = 126d. is contained times in 1260d.: 1260 ~ 126 = 10 
days. 

OPBRATMHI. 

5s. 10d.= Md.; Toxjis^j^, g ^ 
lOs. 6d. = 126d. ; i2b " ^" ^^^' ^^• 

8. A merchant bonght a number of bales of cloth, each 
containing 133^ yards, at the rate of 12 yards for $11, and 
sold it at the rate of 8 yards for 17, by which he lost $100 
inr the trade : how many bales were there ? 

Akalysis. — One yard costs ^ of $11 = $|^; one yard was 
sold for i of $7 = $i. The difference between \i and }, which is 
$^f, is the loss on each yard. 

Since the total loss was $100, he mnst haye sold as many yards 
s $2^ ^ contained times in $100. 

OPERATION. 

^ ~ |- = $^ = loss per yard. 
100 -=- ^ = 2400 yds. ; 2400 -h 133J = 18 bales. Arts. 

Proo£ 

100 1 ,„«, 100 24 3 ,^, , , . 
-; J- 133i = X — X = 18 bales. Ans. 

1 24 11 400 
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9* A can mow an acre of grass in *l^ hours ; B, in 5 honrs : 
C, in 6f hours: how many days, working 6} hours, would 
they require to mow 13^ acres ? 

Analysis. — Since A can mow an acre of grass in 7| hours, B 
in 6 hours, and in 5f, A can mow ^j B, |, and 0, ^^ of an 
acre in 1 hour. Together, they can mow rs •¥ i + A = f ? of an 
acre in one hour ; and to mow 18f acres, they will require as 
many hours as |§ is contained tunes in 18f, which is 27; and 
working 6| hours each day, it will take as many days as 6| is 
contained in 27; 27-t-6J = 4 days; hence, it will require 4 days. 

OPIBSATION. 

^ +z + -il = H *^®® = wlMkt they all do in 1 hour. 

go 45 4 
134^a4-j.6j = — X — X— =t4 days. Am. 

10. A person employed three men, A, B, and C, to do a 
piece of work for $132.66. A can do the work alone in 23^ 
days, working 12 hours a day ; B can do it in 26 days, work- 
ing 8 hours a day; and C can do it in 16 days, working 11^ 
hours a day. In what time can the three do it, working to- 
gether, 10 hours a day, and what share of the money should 
each receive ? 

Ajtalysis. — Since A can do the work in 28^ days, working 12 
hours each day; B, in 25 days, working 8 hours each day; and 
0, in 16 days, working llj hours each day ; A can do the work 
in 280 days; B, in 200 days; and 0, in 180 days; working 1 hour 
each day. Then A, B, and 0, can do^ sU + shr -^ jU^-irio 
of the work in 1 day, working 1 hour. By working 10 
hours they will do 10 times -as much ; or, the work done hy each 
in 1 day of 10 hours, will he denoted hy 5*^, 2*inr> ^^ tA? and 
the whole work done in 1 day hy 2357 » hence, the number of 
days will be denoted by the number of times which 1 contains 

_3 66 — 2520 — 77 i\a^ra 

If the part which each does in 1 day be multiplied by the 
cottber of days, via.» 7iV> ^i^* product will be the part doni^ \si 
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each; viz., A, ^ x 7^ =^^S\ B, ,Vt x 7^ = t%; and 
0, tA >< ^A = TVf; therefore, A miwt have yVt'i B» r^; and 
b, ^•^ of $182.66. 

OFIRATIOH. 

^ + ^ + T^A = ^F = *te woi^^ doae in one day. 

^ "^ 7/^ = "^^ ^y^> ^ which the three do the work. 

^ X '^A = i%» a^ T% o^ 132.66 = $33.53ff, A's share 

^0^ X 7^ = T% • T% of 132.66 = I46.96fj, B's share 

1% X T^ = ^ : f^ of 132.66 = $52.16|f , C's share. 

11. If 336 men, in 5 days, working 10 hoars each day. 
can dig a trench of 5 degrees of hardness, 70 yards long, 3 
yards wide, and 2 yards deep ; how many days, of 12 hours 
each, will 240 men require to dig a trench 36 yards long, 5 
yards wide, and 3 yards deep, of 6 d^rees of hardness ? 

Analysis. — ^The first trench may be represented by the product 
of its elements, 5 x 70 x 8 x 2; and the second by the product 
of its elements, 6 x 86 x 6 x 8. In 1 day of 1 hour, one man 
can do ^J^ of | of yV ^f ^ ^ ^^ ^ 3 x 2 ; and 240 men, in one 
day of 12 hours, can do 240 x 12 times as much ; 
or, 3f « X V X ,Jv of J of tV of 5 X7Q^3X? = 360 = work 
done in one day by 240 men. It will take as many days to dig 
the second trench as 860 is contained times in 6 x 86 x 5 x 8. 
6 X 8.6 X 6 X 8 -^ 860 = 9 days. 

OFKBATION. 

6x36x5 X 3 -^^XVXyiirOf 10^1^0^ ^^^%^ ^^' =9. 

12. If 20 cords of wood are equal in value to 6 tons of 
hay, and 5 tons of hay to 36 bushels of wheat, and 12 bush- 
els of wheat to 25 bushels of com, and 14 bushels of com to 
56 pounds of butter, and 72 pounds of butter to 8 days of 
labor ; how many cords of wood will be equal to 16 days of 
labor ? 

ANA.LTSIS.— 1 day's labor is worth \ of 721b. of butter = 9 lb. 
lib. of bntter « ^ of 14 bush, com ?as Jf = J bush, cgm, 1^4 91^ 
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are worth J x 9 = | bush. corn. 1 bush, corn is worth ^j of 12 
bush, wheat = If bush., and | bush, corn are worth if xf = |J 
bush, wheat 1 bush, wheat is worth ^\ of 5 tons hay = ^g tons, 
and I J bush, are worth ^\ x f i = /^ tons of hay. 1 ton. is worth 

4 of 20 cords = V cords, and /^ tons = V >^iif = i cord. This 
is the value of one day's abor, and 16 days' labor will be worth 
16 times I cord = 8 cords. 

OPBRATION. 

i of 7y2 of ij of ^1 of ^^ of ^i X Y == 8 cords. Ans. 

(See Art 370.) 

13. A, B, and C, put in trade $5626 : A's stock was in 

5 mouths, B's, *l months, and C's, 9 months. They gained 
$1260, which was so divided that A received $4 as often as 
B had $5, and as often as C had $3. After receiving 
$2164.50, B absconded : what was each one's stock in trade, 
and how much did A and C gain or lose by B's withdrawal? 

Analysis. — Since A received $4 as often as B had $5, and as 
often as C had $3, if the whole gain were divided into 12 equal 
parts, A would have -5^, B, -j^, and 0, y\, of $1260; or A would 
have $420, B, $625, and 0, $316. Kow, if theur respective gains 
be divided by the number of montlis each one's stock continued 
in trade, the quotients will represent their monthly gains, viz., A's 
will be 420 -f- 6 = $84; B's, $525 -f- 7 = $75; and O's, $815 H- 9 = 
$35, which gives $194 as their whole gain for 1 month. 

But since each one's share of the gain for a given time will be 
to the whole gain for the same time, as each one's stock to the 
whole stock; it follows, that A will have -5%^, B, jY^, and 0, yV,^, 
of the whole stock, or A will have $2486, B, $2175, and G, $1015. 
When B ran away he was entitled to his original stock, $2175, and 
his share of the gain for 7 months, that is, to $2175 + $525 = 
$2700; but as he took away only $2164.50, A and gained 
$535.50 by his withdrawal, which must be divided between them 
in the ratio of their investments, or as 4 to 8; therefore, A will 
have ^, and ^ of B's unclaimed portion, or A will have $306, 
and $229.50. 



354 ANALYSIS. 

OPXBATIOH. 

4 + 6 + 3 = 12. 

A's whole gain = j^ of $1260 t= $420 

B's " " =/y " " =$625 

C's " " =T»y " •' =$315 

A's monthly gam = $420 -7- 5 = $84 
B's " " = $525 -7- 1 = $15 
C's '• " = $315 -7- 9 = $35 

$194 

A's stock = y8^ of $5626 = $2436 
B's " = ^ " " = $2115 

C's " =rii " " = •I^IS 

$2115 + $526 - $2164.50 = $535.50, what B left. 
f of $535.50 = $306, A's share of it. 
3 " " =;= $229.50, B's share of it. 

14. Mr. Johnson bought goods to the amount of $2400, I 
to be paid in 3 months, |- in 4 months, ^ in 6 months, and 
the remainder in 8 months : what is the equated time for the 
payment of the whole? 

AvALYSts.— -$800 to be paid in 8 montiis, is the s^me as $1 to 
be paid in 2400 mon&s; $600, in 4 months, the same as $1 in 
2400 months; $600, in 6 months, the same as $1 in 8600 months; 
and $400 in 8 months, the same as $1 in 8200 months. Then 
$1, payable in 2400 + 2400 + 8600 + 8200 &= 11600 months, is the 
same as $2400 in ^Vv of 11600 months, which is 4f months = 4 
months 25 days, the equated time of payment. 

OPERATION. 

800 X 3 = 2400 
600 X 4 = 2400 
600 X 6 = 3600 
400 X 8 = 3200 



2400 11600 
11600 -7- 2400 = 4f mo. = 4 mo. 25 da. An9. 
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16. What will be the interest on $60.48 for 1 year 3 
months, at t per cent.? 

Analysis. — Since the interest on $1 for 1 year is 7 cents, or 
seven hundredths of $1, the interest on $60.48 for 1 year, will 
be $60.48 x .OT = $4.2886. The interest for 1 month will be y'^ 
n,s much as for 1 year, or -j^ of $4.2836 = $0.8528 ; and for lyr 
8 mo. = 15 months, it will be 15 times as much as for 1 month, 
or $0.8528 x 15 = $5,292. 

OPKSATION. 

($60.48 X .01 -5- 12) X 15 = $5,292. Ans. 

16. What will be the interest on $88.92, for 8 mo. 20 da., 
at 7 per cent.? 

17. A merchant has three kinds of cloth, worth $lf, $2|-, 
$3f, a yard : what is the least number of whole yards he can 
sell, to receive an average price of $2^ a yard? 

Analysis. — ^If he sells 1 yard worth $lf, for $2i, he will gain 
{ of a dollar; to gain 1 dollar, he must sell as many yards as | is 
contained times in 1, or § yards. But since he is neither to gain 
nor lose by the operation, if he gains on one kind, he must lose an 
equal sum on some other; hence, he must sell some that is worth 
more than the average price. If he sells 1 yard worth $3f for $2|, 
he will lose | of a dollar ; and to lose $1, he must sell | of a yard. 
Therefore, to make the loss equal to the gain, he must sell | of a 
yard at $8| a yard, as often as he sells | of a yard at $lf a 
yard. 

If he sells 1 yard v^orth $2 J, for $2|, he gains J of a dollar, 
and to gain $1 he must sell 4 yards; hence, to keep the average 
price, he must lose as much on some other; and as he can only 
lose on that at $8f a yard, he must sell enough of that to lose 
$1, which would be | of a yard; therefore, as often as he sell 
} yard at $lf a yard, he must sell J yard at $8| a yard; and 
as often as he sells 4 yards at $2} a yard, he must sell f yard 
at $8J a yard. 

But since it is desirable to have the proportional parts expressed 
in the least whole nmnbers, wo may multiply \3aft Tsosa^x^ V5 *^^ 



356 



ANALYSIS. 



least common multiple of their denominators, and divide the pro- 
ducts hj their greatest common factor; this being done, we obtain 
in the above example, 3 yards at $1| a yard, 10 yards at $2^ a 
yard, and 4 yards at $3J a yard. 



OPERATION. 
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18. The hour and minute hands of a clock are together at 
12 o'clock: when are they next together? 

Analysis. — Since the miuute-hand passes over 60 minute spaces 
while the hour-hand passes over 5, the minute-hand passes over 12 
minute spaces while the hour-hand ptoses over 1, gaining 11 
minute spaces on the hour-hand in 12 minutes of time, the 
minute-hand requiriug one minute of time to pass over 1 minute 
of space. Hence, in 1 minute of 4irae, the minute-hand gains on 
the hour-hand || of a minute space. 

When the minute-hand has returned to 12, the hour-hand will 
be at 1, and the minute-hand has then to gain 5 minute spaces. As 
the minute-hand gains f| spaces in 1 minute of time, it will take 
as many minutes as j| is contained times in 5, viz., 5/ymi.= 
5 mL 27 j^ sec, which added to 1 o'clock, gives 1 hr. 5 mi. 27^^ sec. 

Second Analysis. — In 12 hours the minnte-hand passes the 
hour-hand 11 times; consequently, if both are at 12, the minute- 
hand will pass the hour-hand the first time in J|- of 12 hours, or 
1 hr. 5 mi. 27^- b©c. It will pass it the 'second time in -^|- of 12 
hours, and so on. 

OFEBATION. 

5 X Jf = f f = 5^ mi. = 6 mi. 2tj-\sec., which added to 

1 hr. = 1 hr. 5 mi. 2t j\ sec. Ans, 

19. An apple boy bought a certain number of apples at 
the rate of 3 for 1 cent, and as many more at 4 for 1 cent; 
and selling them again at 2 for 1 cent, he found that he had 
gained 1§ cents : how many apples had he ? 
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Analysis. — Since he bought a number of apples at 3 for a cent, 
and as many more at 4 for a cent, he paid ^ of a cent apiece, for 
the first, and J of a cent apiece for the second lot : then, J + J = y''^ 
of a cent, what he paid for one of each, and y"^ — 2 = -^^ of a cent, 
tlie average price for all he bought. Since he sold at 2 for a cent, 
or ^ a cent apiece, he must have gained on each apple the differ- 
ence between \ and ■^^ = ^f bf a cent; hence, to gain 1 cent ho 
must sell as many apples as ^x ^^ contained times in 1 = 4J apples, 
and to gain 15 cents he must sell 15 times as many, or 4f x 15 = 72 
apples. 

OFERATION. 

1 ~ ^\ = 4A 4| X 15 = 72 apples. Ans. 

20. A gentleman left to his three sons, whose ages were 13, 
15, and 17 years, $15000, to be divided in such a manner, 
that each share being put at interest, at 7 per x cent., should 
give to each son the same amount when he attained the age 
of 21 years : what was the share of each? 

Analysis. — By the question, their respective shares would be at 
interest 8, 6, and 4 years. 

Find the present worth of $1 foe 8, 6, and 4 years, respect- 
ively: they •are $0.6410256 +, $0.7042253 +, and $0.78125. 
These sums being put at interest at 7 per cent., will each amount 
to $1 at the expiration of their respective times; and the sum of 
these numbers, $0.6410256 + $0.7042253 + $0.78125 = $2.1265009 + 
is the amount, which being so distributed among them, will pro- 
duce $1 to each. If each number be divided by the sum, 
$2.1265009, the quotients will denote the parts of $1, which, ac- 
cording to the conditions of the question, each person should re 
ceive; therefore, each person will receive for his entire share, 
15000 like parts of one dollar. 
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OPXRATION. 

$1 -7- 1.56 = i0.6410266 + present worth of $1 for 8 years 

$1 -^ 1.42 = $0.1042253 + " " . " ^ " 

$1 -^ 1.28 = I0.T8125 « " " 4 

$2.1265009 

$0.6410256 -^ 2.1265 X 15000 = $4521.694 
$0.7042253 -^ 2.1265 X 15000 = $4961.494 
.78125 -^ 2.1265 X 15000 = $5510.815 
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21. A, B, C, and D, agree to do a piece of work for $312. 

A, B, and C, can do it in 10 days ; B, C, and D, in 7^ 
days ; C, D, and A, in 8 days ; and D, A, and B, in 8^ 
days : in how many days can all do it, working together ; in 
how many days can each do it, working alone ^ and what part 
of the pay ought each to receive? 

Analysis. — Since A, B, 0, can do the work in 10 days, they 
can do yV = jW of it in 1 day ; since B, C, D, can do it in 7| 
days, they can do y^j = yVJr ^^ i^ ^^ 1 ^^7 > siilce 0, D, A, can do 
it in 8 days, they can do ^ = j'gV of it in 1 day ; and since D, A, 

B, can do it in 8| days, they can do y^^ = -^^ of it in 1 day ; 
hence, A, B, 0, and D, by working 3 days each, will do 
OTT + T 2V + iVff + T?V = TsV of the work, and in 1 day they wiU 
do J of tVit^^iW ^^ ^^^ *^^^ ^^® them as many Says to do the 
whole as r^j^ is contained times in 1 = 6/^ days. 

By subtracting, in succession, what the three can do in 1 
day, when they work together, from what the four can do in 1 
day, we shall have what each one will do in 1 day: viz., 

tV^V - tVtt = rJ«, what D will do in 1 day; y'J^ - t'A = tI ^, 
what A can do in 1 day; ^^j^ — j\^jf =Tlir» what B can do in 1 
day; yVff "" iVir = tIit? what can do in 1 day. It will take 
each as many days to do the whole work as the part which h 
can do in one day is contained times in 1 : viz., 1 -r j^ = 40 days 
A's time to do it ; 1 -r- y|^ = 30 days, B's ; 1 -r- y|y = 24 days 
C's ; 1 -r rJff = l"^! days, D's. 

Now, each should receive such a part of the whole amount paid, 
viz , $312, as he^ did of the whole work. This part nrill be 
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ft 

denoted by what he did in 1 daj multiplied by the nnmber of 
days he worked: viz^ A, j^ x 6A = y\; B, y|,y x 6^^ = ^^; 

OPSBATION. 

what A, By Oy do in 1 day. 

" B, C, D, " 

" C, D, A, " 

" D, A, B, " " 

T^ + Ty\> + T^ + AV = Ml what A, B, C, and D, 
can do in 3 days. 

AV "^ 3 = ^^, what A, B, C, and D, can do in 1 day. 
1^0 — ^0 = y|y, what A can do in 1 day ; 1 -f- jf^j = 40da. 
iV5-tV^ = t45, " B « " 14-Ti5 = 30da. 

Hence, the share of each will be : 

$312 X ^ = U9Mj%, A'a share. 

$312 X xV = $65.68^, B's share, 

$312 X T*g = $82.10JJ, C's share. 

$312 X xV =^ $114.94Jf D's share, 

$312.00, amount paid to A, B, C, and D 

22. A person owning f of a vessel, sold f of his share for 
$1136 : what was the value of the whole vessel? 

23. If a man performs a journey in 7^ days, traveling 14| 
hours a day, in how many days will he perform the same 
oumey by traveling lOf hours a day? 

24. If ^ of a pole stands in the mud, 2 feet in the water, 
and f above the water, what is the length of the pole ? 

25. After spending \ of my money, and \ of the remainder, 
I had $1062 left: how much had I at first? 
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26. Suppose a cistern has two pipes, and that one can fill 
it in *ll honrs, and the other in 4^ hoars : in what time can 
both fill it, running together? 

27. If 54 yards of ribbon cost $9, what will 26 yards 
cost? 

28. If 2 acres of land cost | of f of ^ of $300, what wil' 
J of f of 10§ acres cost ? 

29. A regiment of soldiers, consisting of 1000 men, is to lie 
clothed ; each suit is to contain 3^ yards of cloth If yards 
wide : how much shalloon that is ^ yards wide is necessary for 
lining ? 

30. How much tea, at ts. 6d. a pound, must be given for 
234 bushels of oats, at 3s. 9d. a bushel, New York currency? 

31. What will 3 pipes of wine cost, at 2s. 9d. per quart, 
New England. currency ? 

32. A gires B 165 yards of cotton cloth, at 2s. 6d. per 
yard, Missouri currency, for 625 pounds of lump sugar : how 
much was the sugar worth a pound? 

33. If the expense of keeping 1 horse 1 day is 3s. 4d., 
Canada currency, what will be the expense of keeping 4 horses 
3 weeks, at the same rate? i' <f 

34. Bought 10 bales of cloth, each bale containing 14 
pieces, and each piece 22^ yaids, at 10s. 8d. per yard, Illinois 
currency : what was the cost of the cloth ? 

35. A has TJcwt. of sugar, worth 12 cents a pound, for 
which B gave him 12^cwt. of flour: what was the flour worth 
a pound? 

36. Bought 120 yards of cloth, at 6s. 8d. a yard, New 
York currency, and gave in payment 76 bushels of rye, at 
4s. 6d. a bushel. New England currency, and the balance in 
money : how many dollars will pay the balance ? 

37. A merchant bought 21 pieces of cloth, each piece con- 
taining 41 yards, for which he paid $1260 ; he sold the clath 

at $1. 15 per yard : did he gain or lose, and how mucb ? 
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38. The hoar and minute hands of a watch are together at* 
12 : at what moment will they be together between 5 and 6? 

39. How many yards of carpeting f of a yard wide will 
cover the floor of a room 18 feet long and 15 feet wide? 

40. If 9 men can build a house in 5 months, by working 
J 2 hours a day, how many hours a day must the same mci 
work to do it in 6 months? 

41. B and C can do a piece of work in 12 days ; with the 
assistance of A they can do it in 9 days : in what time can 
A do it alone ? 

42. A can mow a certain field of grass in 3 days, B can 
do it in 4 days, and C can do it in 5 days : in what time 
can they do it, working together? 

43. Divide the number 480 into 4 such parts that they 
shall be to each other as the numbers 3, 5, 7, and 9? 

44. What length of a board that is 8^ inches broad, will 
make a square foot? 

45. The provisions in a garrison were sufficient for 1800 
men, for 12 months ; but at the end of 3 months, it was re- 
inforced by 600 men, and 4 months afterward, a second rein- 
forcement of 400 men was sent in : how long would the 
provisions last after the last reinforcement arrived? 

46. A merchant bought a quantity of broadcloth and baize 
for $488.80; there was IH^ yards of broadcloth, at $3^ per 
yard; for every 5 yards of broadcloth he had 1^ yards of 
baize : how many yards of baize did he buy, and what did it 
cost him per yard? 

4*1. If the freight of 40 tierces of sugar, each weighing 3^ 
cwt., for 150 miles, costs $42, what must be paid for the 
freight of 10 hhd., each weighing 12 cwt., for 60 miles? 

48. If 1 pound of tea be equal in value to 60 oranges, and 
TO oranges be worth 84 lemons, what is the value of a pound 
of tea, when a lemon is worth 2 cents ? 

10 
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' 49. What amoaiit must be discoanted, at 1 per cent., to 
make a present payment of a note of $500, due 2 years 8 
months hence? 

50. If the interest on $225 for 4^ years Is $91.12^, what 
would be the interf'st on $640, at the same rate, for 2^ years? 

51. A farmer having 1000 bushels of wheat to sell, can 
have $1.75 a bashel cash, or $1.80 in ninety days : which 
would be most advantageous to him, money being worth 7 per 
cent. ? 

52. A merchant bought goods to the amount of $1515 on 
9 months' credit ; he sells the same for $1800 in cash : money 
being worth 6 per cent., what did he gain? 

53. Three persons in partnership gain $482.62 ; A put in f 
as much capital as B, and 6 put in f as much as G : what 
was each one's share of the gain? 

54. A father divided his estate, worth $9268.60, among his 
4 children, giving A |^ of it, B ^, and C $5 as often as he 
gave D $6 : how much did each receive ? 

55. A tax of $475.50 was laid upon 4 villages. A, B, C, 
and D ; it was so distributed, that as often as A and B each 
paid $5, C paid $7, and D $8 ; what part of the whole tax 
did each village pay ? 

56. There are 1000 men besieged in a town, with provisions 
for 5 weeks, allowing each man 16 ounces a day. If they are 
reinforced by 400 men, and no relief can be afforded till the 
end of 8 weeks, what must be the daily allowance to each 
man? 

57. A reservou' has 3 pipes ; the first can fill it in 10 days, 
the second, in 16 days, and the third can empty it in 20 days : 
in what time will the cistern be filled if they are all allowed 
to run at the same time? 

68. Two persons, A and B, are on opposite sides of a 
wood, which i« 536 yaids in circomforenoe f they begin to 
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trayel in the same direction at the same time ; A goes at the 
rate of 11 yards a minute, and B, at the rate of 34 jards in 
3 minutes : how many times will B go round the wood before 
he overtakes A ? 

59. Two men and a boy were engaged to do a pleoe of 
work. One of the men could do it in 10 days, the other in 
16 days, and the boy could do it in 20 days : how long would 
it take them together to do the work? 

60. A owes B $500, of which $150 is to be paid in 3 
months, $175 in 6 months, and the remainder in 8 months : 
what would be the equated time for the payment of the whole ?. 

61. If 42 men, in 2*70 days, worMng 8^ hours a day, can 
build a wall 98f feet long, 7^ feet high, and 2^ feet thick ; 
in how many days can 63 men build a wall 45^ feet long, 
6/y feet high, and 3|- feet thick, working 11^ hours a day? 

62. After one-third part of a cask of wine had leaked 
away, 21 gallons were drawn, when it was found to be half 
full : how much did the. cask hold ? 

63. A man had a bond and mortgage for $2500, dated 
July 1st, 1854, Not satisfied with 7V« interest, he sold the 
mortgage for its nominal value, and on Sept. 1st, 1854, pur- 
chased 10 shares of railroad stock, par $100, at 115. On Nov. 
1st, he bought 8 shares more of the same stock, at 98 ; and on 
April Isty 1855, he bought 5 shares more at the same rate. 
On the first days of August and February, in each year, he 
received a regular semi-annual dividend of 4 per cent., and at 
the end of the year (January 1st, 1856) sold his whole stock 
at 99 : did he lose or gain by the investment in stocks, and 
how much? 

64. A landlord being asked how much he received for the 
/lent of his property, answered, that after deducting 9 cents 

from each dollar, for taxes and repairs, there remained 
$3014.30 : what was the amount of his rents ? 

65. If 165 pounds of «oap cost $16.50, for how ]»n^^^ 
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it Ije necessary to sell 890 poimda, in order to gala iSte cost 
of 36 pounds? 

66. What is tbe height of a wall which is 14^ yards in 
length, and ^ of a yard in thickness, and which cost $406, it 

' having been paid for at the rate of $10 per enbic yard ? 

67. A thief escaping from an officer, has 40 miles the start 
and traTels at the rate of 5 miles an honr ; the officer in pnr* 
suit travels at the rate of 7 miles an honr : how far mnst he 
travel before he overtakes the thief? 

68. Two families bonght a barrel of flour together, for 
which they paid $8, and agreed that each child should count 
half as much as a grown person. In one family there were 3 
grown persons and 3 children, and in the other, 4 grown per- 
sons and 10 children ; the first family used from the flour 2 
weeks, and the second 3 weeks : how much ought each to 
pay? 

69. At $42 a thousand, how many thousand feet of himber 
should be given for a farm containing 33 A. 2 R. 16 P^ valued 
at $125 an acre? 

70. A person paid $150 for an insurance on goods, at 
3|- per cent., and finds that in case the goods are lost, he will 
receive the value of the goods, the premium of insurance, and 
$25 besides : what was the value of the goods ? 

71. A distiller purchased 5000 bushels of rye, which he 
coold have at 96 cents a bushel, cash, or at $1, 2 months' 
credit ; which would be the more advantageous, to buy on 
credit, or -to borrow the money at 7 per cent., and pay tho 
cash? 

72. A stockholder bought f of the capital of a company at 
par ; he sold ^ of his purchase at par, and the remainder for 
$25000, and by the latter sale made $5000: what was the 
value of the whole capital? 

73. How many bushels of grain will a bin contain, that is 
3ft. 5m. Wide, 2ft. 6in. iotog, and Oft. de^? 
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74. Three travelers have each to make the same journey 
of 2160 miles ; the first travels 30 miles a day, the second 
2T, and the third 24 : how many days should one set out 
after the other, that they may all arrive together? 

15. A house which was resold for 17180, would 'have given 
a profit of $420, if the second proprietor had purchased it 
$130 cheaper than he did: at what price did he purchase it? 

76. A piece of land of 188 acres was cleared by two com- 
panies of men, working together ; the first numbered 25 men, 
and the second 22 ; the first company received $84 more than 
the second : how many acres did each company clear, and what 
did the clearing cost per acre? 

77. I have three notes payable as follow : one for $100, 
due Feb. 12th ; the second for $400, due March 12th ; and 
the third for $300, due April 1st : what is the average time 
of payment from January 1st? 

78. How many marble slabs, 15 in. square, will it take to 
pave a floor 32 feet long,- and 25 feet wide? What will be 
the cost at $3 a square yard for the marble, and 40 cents a 
square yard for labor? 

79. A man, in his will, bequeathed $500 to A, $425 to B, 
$300 to C, $250 to B, and $175 to E ; but after settling up 
the estate and paying expenses, there was but $1155 left: 
what is each one's share? 

80. If 31b. of tea are worth 71b. of coffee, and 141b. of 
coffee are worth 48 lb. of sugar, and 18 lb. of sugar are worth 
27 lb. of soap ; how many pounds of soap are 6 lb. of tea 
worth ? 

81. What is the hour, when the time past noon is ^ the 
time to midnight ? 

82. If f of a yard of cloth cost $f , being -J of a yard wide, 
what is the value of |- of a yard If yards wide, of the same 
quality ? 

83. A farmer sold. 60 fowls, a part turkeys, and a part 
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chickenft'; for the tnrkeyB he received $1.10 apiece, uid for tiie 
chickens 50 cents apiece, and for the whole he received t51 60 : 
how many were there of each? 

84. A person hired a man and two boys ; to the man he 
gave 6 shillings a day, to one boy 4 shOlings, and to the 
other 3 shillings a day, and at the end of the time he paid 
them 104 shillings : how long did they work 1 

85. Divide $6471 among three persons, so that as often as 
the first gets $5, the second will get 16, and the third $7. 

86. Two partners have invested in trade $1600, by which 
they have gained 1300 ; the gain and stock of the second 
amount to $1140 : what is the stock and the gain of each? 

8t. What is the height of a tower that casts a shadow 
'75.'75 yards long, at the same time that a perpendicular staff 
3 feet high, gives a shade of 4.55 feet in length? 

88. A can do a certain piece of work in 3 weeks ; B can 
do 3 times as much in 8 weeks; and can do 5 times as 
much in 12 weeks : in what time can they all together do the 
first piece of work? 

89. Two persons pass a certain point, at an interval of 4 
hours ; the first traveling at the rate of 11^, and the second 
17 J miles an hour : how long, after passing the fixed point, and 
how far, will the first travel before he is overtaken by the second? 

90. Three persons engage in trade, and the sum of their 
stock is $1600. A's stock was in trade 6 months, B's 12 
months, and C's 15 months ; at the time of settlement, A re- 
ceives $120 of the gain, B $400, and C $100 : what was each 
person's stock? 

91. A, B, and C, start at the same time, from the same 
point, and travel in the same direction, around an island 73 
miles in circumference. A goes at the rate of 6 miles, B 10 
miles, and C 16 miles per day : in what time will they all be 
together skgain? 
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92. What length of wire, |^ of an inch in diameter, can be 
drawn from a cttbe of copper, of 2 feet on a side, allowing 10 
per cent, for waste? 

93. A person haying $10900 inrested in 6 per cent, stocks, 
sells out at 65, and inyests the proceeds in 5 per cents at 
82) : what will be the diffidence in his annual income? 

94. In order to take a boat throngh a lock from a certain 
river into a canal, as well as to descend from the canal into 
the river, a volume of water is necessary 46 J yards long, 8 
yards wide, and 2f yards deep : how many cubic yards of 
water will this canal throw into the river in a common year, 
if 40 boats ascend and 40 descend each day, except Sundays 
and eight holidays ? 

95. A company numbering sixty-six shareholders have con- 
structed a bridge which cost $200000 : what will be the gain 
of each partner at the end of 22 years, supposing that 6400 
persons pass each day, and that each pays one cent toll, the 
expense for repairs, &c., being $5 per year for each share- 
holder ? 

96. Five merchants were in partnership for four years, the 
first put in $60, then, 5 months after, $800 ; the second put 
in first $600, and 6 months after $1800 ; the third put in 
$400, and every six months after, he added $500; the fourth 
did not contribute till 8 months after the commencement of 
the partnership ; he then put in $900, and repeated this sum 
every 6 months; the fifth put in no capital, but kept the ac- 
counts, for which the others agreed to allow him $800 a year, 
to be paid in advance, and put in as capital What is each 
one's share of the gain, which was $20,000 ? 

97. A general, arranging his army in the form of a square, 
found that he had 44 men remaining : but by increasing each 
side by another man, he wanted 49 to fill up the square : how 
many men had he? 

98. A, B, and 0, are to share $931 in the proportiQn of 
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J^, J, and \ respectively ; but by the death of C, it is required 
to divide the whole sum proportionally between the other two : 
what will each have? 

99. A lady going out shopping, spent at the first place she 
stopped, one^half her money, and half a dollar more ; at the 
next place, half the remainder, and half a dollar more ; and at 

he next place, half the remainder, and half a dollar more, 
when she found that she had but three dollars left : how much 
had she when she started? 

100. If a pipe of 6 inches discharges a certain quantity of 
fluid in 4 hours, in what time will 4 pipes, each of 3 inches 
bore, discharge twice that quantity? 

101. A man bought 12 horses, agreeing to pay $40 for the 
first, and in an increasing arithmetical progression for the rest, 
paying 1310 for the last : what was the difference in the cost, 
and what did he pay for them all? 

102. A bill for goods, amounting to 115000, is to be paid 
for in three equal payments without interest ; the first in 4 
months, the second in 6 months, and the third in 9 months, 
money being worth 7 per cent. : how much ready money ought 
to pay the debt ? 

103. If an iron bar 5 feet long, 2^ inches broad, and If 
inches thick, weigh 45 pounds, how much will a bar of the 
same metal weigh, that is T feet long, 3 inches broad, and 2^ 
inches thick? 

104. A market woman bought a certain number of eggs at 
the rate of 4 for 3 cents, and sold them at the rate of 6 for 
4 cents, by which she made 4 cents : what did she pay apiece 
for the eggs? What did she make on each egg sold? How 
many did she sell to g^in 4 cents? 

105. A person passed ^ of his life in childhood, ^ of it in 
youth, 5 years more than ^ of it in matrimony ; he then had 
a son, whom he survived 4 years, and who reached only J the 
age of his father : at what age did he die ? 
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106. A well is to be stoned, of which the diameter is 6 
feet 6 inches, the thickness of the wall is to be 1 foot 6 
inches, leaving the diameter of the well within the wall B feet 
6 inches ; if the well is 40 feet deep, how many cabic feet of 
stone will be required? 

lOt. A surveyor measured a piece of ground in the form of 
a rectangle, and found one side to be 37 chains, and the other 
42 chains 16 links : how many acres did it contain ? 

108. A farmer bought a piece of land for $1500, and 
agreed to pay principal and interest in 5 equal annual instal- 
ments : if the interest was *l per cent., how much was the 
annual payment? 

109. A fountain has 4 receiving pipes. A, B, C, and D ; 
A, B, and C will fill it in 6 hours ; B, C, and D in 8 hours ; 
0, D, and A in 10 hours ; and D, A, and B in 12 hours : it 
has also 4 discharging pipes, B, F, G, and H ; B, F, and G 
will empty it in 6 hours ; F, G, and H in 6 hours ; G, H, 
and B in 4 hours ; H, E, and F in 3 hours. Suppose the 
fountain full of water, and all the pipes open, in what time 
would it be emptied? 

110. If a ball 2 inches in diameter weighs 5 pounds, what 
will be the diameter of another ball of the same material that 
weighs 18.125 pounds ? 

111. A gives B his bond for $5000, dated April 1st, 1861, 
payable in ten equal annual instalments, the first payment of 
$500 to be made April 1st, 1862. Afterward, A agreed to 
take up his bond on the 1st day of April, 1863. He was to 
pay, on that day, the instaliient due on the 1st of April, 
1862, with interest at T per cent., the instalment due April 
1st, 1863, and to be "allo.wed compound interest, at 7 per 
cent., to be computed hdlf-yearly, on each of the subsequent 
payments : what sum, on the first day of April, 1863, will 
cancel the bond? 
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MENSURATION. 

406. Mensuration is the art of measaring, and embraces all 
the methods of determining the contents of geometrical figures. 
It is divided into two parts, the Mensuration of Surfaces, and 
the Mensuration of Volumes. 
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MENSUKATION "OF SUBFACFS. 

406. Surfaces have length and breadth. They are measured 
by means of a square, which is called the unit of surface, 

A SQUARE is the space included between four i foot, 

equal lines, drawn perpendicular to each other. 
Each line is called a side of the square. If 
each side be one foot, the figure is called a 
square foot 

The number of small squares that is con- 
tamed in any large square, is always equal to 
the product of two of the sides of the large 
square. As in the figure, 3x3 = 9 square 
feet. The number of square inches contained 
in a square foot is equal to 12 X 12 = 144. 

If the^sides of a square be each four feet, the square will 

contain sixteen square feet. For, in the large square there are 

sixteen small squares, the sides of which are each one foot. 

Therefore, the square whose side is four feet, contains sixteen 

square feet. 

Triangle. 

407. A TRIANGLE is a figure bounded by three straight lines. 
Thus, ACB is a triangle. 

The lines BA, AC, BC, are called sides; 
and the comers, B, A, and C, are called 
angles. The side AB is the hose. 

When a line like CD is drawn, making 
the angle CD A equal to the angle CDB, 
then CD is said to be at right angles to 
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A6, and CD is called the altitude of the triangle. Each tri- 
angle CAD or CDB is called a right-angled triangle. The 
side BC, or the side AC, opposite the right angle, is called 
the hypothenuse. 

The area or contents of a triangle is equal to half the 
product of its base by its altitude {Bk, lY., Prop, VI.). 

Note. — ^All the references are to Davies' Legendre» 

Examples. 

1. The base, AB, of a triangle is 50 yards, and the per- 
pendicular, CD, 30 yards : what is 

the area? operation. 

60 
Analysis. — We first multiply the 30 

base by the altitude, and the product 2)1600 

is square yards, which we divide by ^^^ "^^ ^^^^ 

2 for the area. 

2. In a triangular field the base is 60 chains, and the per- 
pendicular 12 chains : how much does it contain ? 

3. There is a triangular field, of which the base is 45 rods, 
and the perpendicular 38 rods : what are iU contents ? 

4. What are the contents of a triangle whose base is 75 
chains, and perpendicular 36 chains? 

Rectangle and Parallelograin. 

408. A BECTANGLE is a four-sided figure, 
or quadrilateral, like a square, in which the 
sides are perpendicular to each other, but 
the adjacent sides are not equal. 

409. A PABALLEL06RAU is a quadrilat- • 
eral which has its opposite sides equal 
and parallel, but its angles not right 
angles. The line DE, perpendicular to the 
base, is called the altitude. 
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Tke area of a square, rectangle^ or parallelogram, is equal 
to tke product of the hose and altitude. 

Examples. 

1. What is the area of a square field, of which the sides 
are each 66,16 chains ? 

2. What is the area of a square piece of land, of which the 
ides are 54 chains? 

3. What is the area of a square piece of land, of which the 
sides are 75 rods each? 

4. What are the contents of a rectangular field, the length 
of which is 80 rods, and the breadth 40 rods ? 

5. What are the contents of a field 80 rods square ? 

6. What are the contents of a rectangular field, 30 chains 
long and 5 chains broad? 

7. What are the contents of a field, 54 chains long and 18 
rods broad? 

8. The base of a parallelogram is 542 yards, and the per- 
pendicular height 120 feet : what is the area ? 

9. The measure of a rectangular field is 24000 square feet, 
and its length is 200 feet : what is its breadth ? 



A 

B 



Trapezoid. 

410. A TRAPEZOID is a quadrilateral, D E 

ABCD, having two of its opposite sides, 
AB, DC, parallel. The perpendicular, 
EF, is called the altitude. 

The area of a trapezoid is equal to half the product of the 
sum of the tvx> parallel sides by the altitude (BL IV., Prop. 
YIL). 

Examples. 
1. Required the area or contents of the trapezoid ABCD, 
having given AB = 643.02 feet, DC = 428.48 feet, and 
EF = 342.32 feet. 
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Akaltsis. — Wo first find operation. 

the sum of the parallel 643.02 + 428.48 = 1071.50 == sum 

sides, and then multiply it of parallel sides. Then, 1071.50 x 

by the altitude ; after which 842.32 = 366795.88 ;• and ^SU^s^ss -. 

we divide the product by 183397.94 = the area. 
2, for the area. 

2. What is the area of a trapezoid, the parallel sides of 
which are 24.82 and 16.44 chains, and the perpendicular dis- 
tance betweeo-them 10.30 chains? 

3. Required the area of a trapezoid, whose parallel sides 
are 61 feet and 37 feet 6 inches, and the perpendicular dis- 
tance between them 20 feet and 10 inches. 

4. Required the area of a trapezoid, whose parallel sides 
are 41 and 24.5, and the perpendicular distance between them 
21,5 yards. 

5. What is the area of a trapezoid, whose parallel sides are 
15 chains, and 24.5 chains, and the perpendicular height 30.80 
chains? 

6. What are the contents of a trapezoid, when the parallel 
sides are 40 and 64 chains, and the perpendicular distance be- 
tween them 52 chains? 

Oircle. 

411. A CiBCLE is a portion of a plane bounded by a curved 
line, every point of which is equally dis- 
tant from a certain point within, called 
the center. 

The curved line AEBD is called the 
circumference; the point C, the center ; 
the line AB, passing through the center, 
a diameter ; and CB, a radius. 

The circumference, AEBD, is 3.1416 
times as great as the diameter AB. Hence, if the diameter is 
1, the circumference will be 3.1416. Therefore, if the diameter 
is known, the circumference is found by multiplying 3.1416 
by the diameter {Bk,,Y.f Prop. XVI.). 
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Examples. 

1. The diameter of a circle is 8 : what is the circamference? 

OPEEATION. 

Akaltbis. — The circumference is found 3.1416 

by simply multiplying 8.1416 by the di- 8 

*™e^er. jins^ 25.1328 

2. The diameter of a circle is 186 : what is the circnm- 
ference ? 

3. The diameter of a circle is 40 : what is the circam- 
ference ? 

4. What is the circamferenee of a circle whose diameter is 
61? 

412. Since the drcnmference.of a circle is 3*1416 times as 
great as the diameter, it follows, that ^ the circumference is 
known, we may find the diameter by dividing it by 3.1416. 

Examples. 

1. What is the diameter of a circle whose circumference Is 

157.08? 

2. What is the diameter of a circle whoge circumference is 
23304.3888 ? 

3. What is the diameter of a circle whose circumference is 
13T00? 

413. To find the area or contents of a circle. 

Rule. — Multiply the square of the radius by 3.1416 {Bh 
v., Prop. XY.). 

Examples. 

1. What is the area of a circle whose diameter is 12 7 

2. What is the area of circle whose diameter is 5 ? 

3. What is the area of a circle whose diameter is 14? 
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4. How many aqoiire jurds in a circle whose diameter is 8^ 
feet? 

5. Wliat is the area of a circle whose diameteT is ^ mile? 

414. A srBERE is a portion of space D 

boQDded by a cnired surface, all the 
points of which are equally distant ^om 
a certaiD point within, called the center. 
The line AD, passing through its center 
C, is called the diameter of the sphere, 
and AC its rodins. 

A 
416. To find th* TOiftco of a iphare. 
Rule. — MvIHply ike square of the diameter by 3.1416 {Bk. 
YIU., Prop. X., Cor, 1.). 

Sxamples. 

1. What is the surface of a sphere whose diameter 13 6? 

2. What is the surface of a sphere whose diameter is 14 7 

3. Required the number of square inches in the surface of a 
sphere whose diameter is 3 feet or 36 inches. 

4. Required the area of the surface of the earth, its mean 
diameter being 791S.1 miles? 

MEHSCKATION OF VOLUMES. 
416. A SOLID or toluhb is a portion of epace having three 
dimensions : length, breadth, and 
tliickness. It is measured by a ^ 
cube, called the cvMe unU, or g^ 
unit d' volume. >-" 

II 
A C0BB is a volume having % 

six equal faces, which are squares. „ 

If the sidra of the cube be each „ feet = l yard. 

one foot long, the figunf Is called 

ft cubic foot. But when the sides of the cube «» «& -j*^ 



376 lIENSURATIOir 

as in the figure, it is called a cnbic yard. The base of the 
cube, which is the face on which it stands, contains 3x3 = 9 
square feet. Therefore, 9 cubes, of one foot each, can be 
placed on the base. If the figure were one foot high, it would 
contain 9 cubic feet ; if it were 2 feet high, it would contain 
two tiers of cubes, or 18 cubic feet ; hence, the contents are 
equal to the product of the lengthy breadth, and height. 

417. To find the volume or contents of a sphere. 

ftule. — Multiply the surface by the diameter, and divide 

the product by 6 ; the qtiotient mill be the contents (Bk VIII., 

Prop. XIV., Sch. 3). 

Examples. 

1. What are the contents of a sphere whose (Hameter is 12? 

OPXRATION. 

Analysis. — We find the sur- ^2* = 144 

face by multiplying the square of multiply by 3.1416 

the diameter by 8.141^. We ^^^ ^625904 

then multiply the surface by the diameter 1^ 

diameter, and divide the product ^ 

by 6. 6)5428.6848 

soUdity 904.7808 

2. What are the contents of a sphere whose diameter is 8? 

3. Find the contents of a sphere whose diameter is 16 inches. 

4. What are the contents of the earth, its mean diameter 
being 1918.7 mUes? 

5. Find the contents of a sphere whose diameter is 1.2 feet. 

Prism. 

418. A Prism is a volume whose ends or bases 
are equal plane figures, and whose faces are par- 
allelograms. 

The sum of the sides which bound the base, is 
called the perimeter of the base ; and the sum of 
the parallelograms which bound the priiftn, is called 
the convex surface. 
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419. To find the convez surface of a right prism. 

Rule. — Multiply the perimeter of the hose by the perpen- 
dicrdar freight, and the product uriU be the a^vex surface 
{Bk. YII., Prop, I.). 

Examples. 

1. What is the conyex surface of a prism whose base is 
bounded by five equal sides, each of which is 35 feet, the alti- 
tude being 52 feet? 

2. What is the convex surface when there are eight equal 
sides, each 15 feet in length, and the altitude is 12 feet? 

420. To find the volume or contents of a prism. 

Rule. — Multiply the area of the base by the altitude^ and 
the product vnU be the contents (Bk. VIL, Prop. XIV.). 

Examples. 

1. What are the contents of a square prism, each side of 
the square which forms the base being 16, and the altitude of 
the prism 30 feet? 

OPBRATIOH. 

Analysis. — We first find the area of the y^j ___ o^g 
fiqnare which forms the base, and then multi- oq 

ply by the altitude. ' Ana. lm 

2. What are the contents of a cube, each side of which is 
48 inches? , 

3. How many cubic feet in a block of marble, of which 
the length is 3 feet 2 inches, breadth 2 feet 8 inches, and 
height or thickness 5 feet? 

4. How many gallons of water will a cistern contain, whose 
dimensions are the same as in the last example? 

5. Kequired the measure of a triangular prism, whose height 
is 20 feet, and area of the base 691, 
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421. A Ctuhder is a Tolumc generated 
by the reTolation of a rectangle, AF, about 
EF. The line EF is called the axis, or 
altJtade ; the circular Eorfaee, the convex 
turface of the cylinder ; and the ciicnlar 
ends, the bases. 

422. To find th* COBTSX mit&c* of a 

Rule. — MvUiply the circumference of (he base by Ou 
eiHtvde, and the product wiU be the convex surface {Bwl , 
VIII., Frcp. I.). 

TJW-a.Tnp lftB 

1. What is the convex snrface of a cylinder, the diameter 
of whose base is 20, aod the altitude 40 ? 

2. What b the conrex surface of a cylinder whose attitude 
ts 28 feet, and the drcnmference of its base 8 feet 4 inches ? 

8. What is th^ convex snrTace of a cylinder, the diameter 
of whose baae is 15 inches, and altitade 5 feet J 

4. What is the convex snrface of a c^lmder, the diameter 
of whose base is 40, and altitnde 50 feet? 

423. To find thB Tolnm* or contents of a dyllnder. 

Rule. — MuUiply the area of the base by the aHiiude ,- the 

product tmU be the contents or volume {Book Till., Prc^. 

n.). 

•Examples. 
1. Required the contents of a t^linder of which the altitade 
is 11 feet, and the diameter of the 
base 16 feet. opttABw.. 

16' = 356 

Akaltbis.— We first find the area -looi 

of the base, and &%n tnnltiplj by area base, 201.0624 

flie allitnde: the prodaiH is the E(h 1^ 

lidlt/. 2211.68U 
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2. What are the contents of a cjlmder, the diameter of whose 
base is 40, and the altitude 29 ? 

3. What are the contents of a c]4inder, the diameter of 
whose base is 24, and the altitude 30? 

4. What are the contents of a cylinder, the diameter of 
whose base is 32, and altitude 12 ? 

5. What are the contents of a cylinder, the diameter ot 
whose base is 25 feet, and altitude 15? 

Pyramid. 

424. A Ptbamid is a volume bounded 
by several triangular planes united at 
the same point, S, called the vertex, and 
by a plane figure or base, ABODE, in 
which they terminate. The altitude of 
the pyramid is the line SO, drawn per- 
pendicular to the base. 

425. To find the volume or contents of a pyramid. 

Rule. — Multiply the area of the base by the altitude, and 
divide the product by 3 {Bk. VIL, Prop. XVII.). 




Examples. 
1. Required the contents of a pyramid, 
the area of whose base Us 86, and the alti- 
tude 24. 



OFIBATIOV. 

24 



• 3)2064 



Ana. 688 



Analysis. — We- simply multiply the area ef 
the base 86, by the altitude 24, and then di- 
vide the product by 8. 

2. What are the contents of a pyramid, the area of whose 
base is 365, and the altitude 36? 

3. What are the contents of a pyramid, the area of whose 
base is 20 1/ and altitude 36? 

4. What are the contents of a pyramid, the area of whose 
base is 562, and altitude 30? 
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5. What are the contents of a pjramicl, the area of whose 
base is 540, and altitude 32? 

6. A pyramid has a rectangnlar base, the eldes of which are 
50 and 24 ; the altitode of the pyramid is 36 : what ate its 
contents 7 

7. A pyramid with a square base, of idiich each side Is 15 
has an altitode of 24 : what are its contents 1 

Cone. 

426. A Cons is a volnme generated by 
the reTolntion of a right-angled triangle 
ABC, about the side CB. The point C is 
the vertex, and the line CB is called the 
axis, or altUude. 

427. To find the voliime or oootents of a 
cone. 

Hide. — MvUiply the area of the hose by the altitude, and 
/ divide the product by 3 ; or, multiply the area of the hose 
by onMhird of the aUUude {Bk. YIIL, Prop. V.). 

Examples. 
1. Required the contents of a cone, the diameter of whose 
base is 6, and the altitude 11. 




Ak^lybib. — We first square the 
diameter, and multiply it by 
.7854, which ^ves the area of 
the base. We next multiply by 
tiie altitude, and then diyide the 
product by 8. 



OPnLAXIQH. 

6« = 36 
36 X .1864 = 28.2T44 

11 

3 )311.0184 

Ans. 103.6728 



2. What are the contents of a cone, the diameter of wbose 
base is 36, and the altitude 27 ? 

3. What are the contents of a cone, the diameter of wbose 
base is 35, and the altitude 27 ? 

4. What are the contents of a cone, whose altitude is 2T 
feet, and the diameter of the base 20 feet f 
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QAU&INO. 

428. Cask-Gauging is the method of finding the number of 
gallons which a cask contains, by measuring the external di- 
mensions of the cask. 

429. Casks are divided into four varieties, according to the 
curvature of then* sides. To which of the varieties any cask 
belongs, must be judged of by inspection. 



1st Yariety — ^least curvature. 



2d Variety — ^least mean curvature. 



3d Variety — greatest mean curvature. 



4th Variety — greatest curvature. 




430. The first thing to be done is to find the mean di- 
ameter. To do this, 

Tlvile.— 'Divide the head diameter by the bung diameter^ 
and find the quotient in the first column of the following 
table, marked Qu. Then if the bung diameter be multiplied 
by the number on the same line vrith it, and in the column 
ansioering to the proper variety, the product vnll be the true 
mean diameter, or the diameter of a cyli7ider having the 
sams altitude and the same contents with the casfc 'gfvor^^^A.. 
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50 


IM Var. 


Id Var. 


SdTw. 


4UiVar. 


On. 


IM V«r. 


fld Var. 


Sd Var. 


4th Var. 


8660 


8465 


7905 


7637 


76 


9270 


9227 


8881 


8827 


51 


8680 


8493 


7937 


7681 


77 


9296 


9258 


8944 


8874 


52 


8700 


8520 


7970 


7725 


78 


9324 


9290 


8967 


8922 


53 


8720 


8548 


8002 


7769 


79 


9352 


9820 


9011 


8970 


54 


8740 


85^6 


8036 


7813 


80 


9380 


9352 


9055 


9018 


55 


8760 


8605 


8070 


7858 


81 


9409 


9383 


9100 


9060 


56 


8781 


8633 


8104 


7902 


82 


9438 


9415 


9144 


9114 


57 


8802 


8662 


8140 


7947 


83 


9467 


9446 


9189 


9163 


58 


8824 


8690 


8174 


7992 


84 


9496 


9478 


9234 


9211 


59 


8846 


8720 


8210 


8037 


85 


9526 


9510 


9280 


9260 


60 


8869 


8748 


8246 


8082 


86 


9556 


9542 


9326 


9308 


61 


8892 


8777 


8282 


8128 


87 


9586 


9574 


9372 


9357 


62 


8915 


8806 


8320 


8173 


88 


9616 


9606 


9419 


9406 


63 


8938 


8835 


8357 


8220 


89 


9647 


9638 


9466 


9455 


64 


8962 


8865 


8395 


8265 


90 


9678 


9671 


9513 


9504 


65 


8986 


8894 


8433 


8311 


91 


9710 


9703 


9560 


9553 


. 66 


9010 


8924 


8472 


8357 


92 


9740 


^9736 


9608 


9602 


67 


9034 


8954 


8511 


8404 


93 


9772 


9768 


9656 


9652 


68 


9060 


8983 


8551 


8450 


94 


9804 


9801 


9704 


9701 


69 


9084 


9013 


8590 


8497 


95 


9836 


9834 


9753 


9751 


70 


9110 


9044 


8631 


8544 


96 


9868 


9867 


9802 


9800 


71 


9136 


9074 


8672 


8590 


97 


9901 


9900 


9851 


9850 


72 


9162 


9104 


^8713 


8637 


98 


9933 


5933 


9900 


9900 


73 


9188 


9135 


8754 


8685 


99 


9966 


9966 


9950. 


9950 


74 


9215 


9166 


8796. 


8732 


100 


10000 


10000 


10000 


10000 


75 


9242 


9196 


8838 


8780 











Examples. 

1. Saj^sing the diaiqeters to be 32 and 24, it is required 
to find the mean diameter for each variety. 

Dividing 24 by 32, we obtain ,75 ; which being fonnd in 
the colamn of quotients, opposite thereto stand the numbers. 



•^242 ^ ^^^j^ ^. ^^ ^^. r 29.5T44 
.9196 I ^T^ "«"i^e«ai Him 29.42T2 

•8838 ^^ ^^ ^' ^"^ ' 28.2816 
1.8780 J "«P«^^®v. I 28.0960 J 



for tlie coireBpond- 
ing mean diametei 
required. 



2. The head diameter of a cask is 26 inches, and the bung 
diameter 3 feet 2 inches: what is the mean diameter, the cask 
being of the third variety ? 

3, Hie head diameter is 22 inch^, the bung diameter 34 
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inches : what is the mean diameter of a cask of thei fonrth 

variety ? 

431. Having found the mean diameter, we multiply the 
square of the mean diameter by the decimal .7864, and the 
product by the length ; this will give the contents in cubic 
inches. Then, if we divide by 231, we have the contents in 
wine gallons (see Art. 476) ; or if we divide by 282, we have 
the contents in beer gallons (Art. 476). 

Analysis. — ^For wine measure, we operation. 

multiply the length by the square of Z X ^ X ^^A*^ = 
the mean diameter, then by the deci- Z X ^' X 0034 
mal .7854, and divide by 231. 

If, then, we divide the decimal .7854 by 231, the quotient car- 
ried to four places of decimals is .0034 ; and this decimal, multiplied 
by the square of the mean diameter and by the length of the 
cask, will give the contents in wine gallons. 

For similar reasons, the content is opebation. 

found in beer gallons by multiplying l x cP X 7 85 4 _. 
together the length, the square of the 2T2 

mean diameter, and the decimal .0028. Z X d X .0028. 

Hence, for gauging or measuring casks, 

"RxiLe,— Multiply the length by the sqtcare of the mean d% 
ameter ; then multiply 6y 34 for wine, and by 28 for beer 
measure, and point off in the product four decimal places. 
The product vnU then express gallons, and the decimals of a 
gallon, 

1. How many wine gallons in a cask, whose bung diameter 
is 36 inches, head diameter 30 inches, and length 60 inches ; 
the cask being of the first variety? 

2. How many wine, and how many beer gallons in a cask 
whose length is 36 inches, bung diameter 36 inches, and head 
diameter 30 inches, it being of the first variety? 

3. How many wine gallons in a cask of which the heaa 
diameter is 24 inches, bung diameter 36 inches, and length 3 
feet 6 inches, the cask being of the second variety? 



384 MECHANICAL POWERS. 



OF THE MECHANICAL POWEBS. 

432. There are six simple machines, which are called Me- 
ohanical poxvers. They are, the Lever, the Pulley, the Wheel, 
and Axle, the Inclined Plane, the Wedge, and the Screw. 

433. To understand the nature of a machine, four things 
must be considered. 

'1st. The power or force which acts. This consists in the 
efforts of men or horses, of weights, springs, steam, &c. : 

2d. The resistance which is to be overcome by the power. 
This generally is a weight to be moved : 

3d. The center of motion, called a fvlcrxim or prop. The 
prop or fulcrum is the point about which all the parts of the 
machine move : 

4th. The respective velocities of the power and resistance. 

434. A machine id said to be in equilibrium when th^ re- 
sistance exactly balances the power ; in which case all the 
parts of the machine are at rest, or in uniform motion, and in 
the same direction. 



435. The Lever is a bar of wood or metal, which moves 
around the fulcrum. There are three kinds of levers. 



1st. When the fulcrum is 
between the weight and the 
ower: 




2d. When the weight is 
between the power and the 
folcrum : 
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<S^ 

^ 



3d. When the power is 
between the fulcrom and the 
weight : ^ 

The perpendicular distance 
from the fnlcmm to the di- 
rections of the weight and power, are called the arm^ of 
the lever. 

436. An eqmlibriam is produced in all the leyers, when the 
weight, multiplied by its distance from the fulcrum, is equal to 
the power multiplied by its distance from the fulcrum. That is. 

Rule. — The loeight is to the poioer, as the distance from 
.he povjer to the fulcrum^ is to the distance from the weight 
to the fulcrum. 

Examples. 

1. In a lever of the first kind, the fulcrum is placed at the 
middle point : what power will be necessary to balance a 
weight of 40 pounds f 

2. In a lever of the second kind, the weight is placed at 
the middle point : what power will be necessary to sustain a 
weight of 50 lb. ? 

3. In a lever of the third kind, the power is placed at the 
middle point : what power will be necessary to sustain a 
weight of 25 lb. ? 

4. A lever of the first kind is 8 feet long, and a weight of 
60 lb. is at a distance of 2 feet from the fulcrum : what power 
will be necessary to balance it? 

5. In a lever of the first kind, that is 6 feet long, a weight 
of 200 lb. is placed at I foot from the fulcrum : what power 
will balance it? 

6. In a lever of the first kind, like the common steelyard, 

the distance from the weight to the fulcrum is one inch ; at 

what distance from the •fulcrum must the ^om ^1 \.\si. \s5^ 

\1 



8S6 



placed, to balaoee s we%lit of lib? A wdght of l^^Ib.? 
Of 21b.? Of 41b.? 

7. In a lever of tbe third kind, the distance from the M- 
cnmi to the power is 5 feet, and from the fhlcrom to the 
weight 8 feet : what power is necessaiy to sostain a weight of 
401b. 



8. In a lever of the third kind, the distance frx)m the ful- 
cram to the we^ht is 12 feet, and to the power 8 feet : what 
power win be necessary to sostain a weight of 1001b.? 

437. Remarks^ — ^In detemdning the eqoilibriam of the lever, 
we have not considered its •weight. In levers of the first kind, 
the weight of the lever generally adds to the power, bat in 
the second and third kinds, the weight goes to diminish the 
effect of the power. 

In the previoos examples, we have stated the drcamstances 
ander which the power will exactly sastain the weight. In 
order that the power may overcome the resistance, it most of 
coarse be somewhat increased. The lever is a very important 
mechanical power, being much nsed, and entering, indeed, into 
most other machines. 

Of the PnUey. 

438. The fuujet is a wheel, having a 
groove cat in its drcnmference, for the 
parpose of receiving a cord which passes 
over it. When motion is imparted to the 
cord, the pnlley tarns aroand its axis, which 
is generally sapported by being attached 
to a beam above. 

439. Pulleys are divided into two kinds, fixed polleys and 
movable palleys. When the pnlley is fixed, it does not increase 
the power which is applied to raise the weight, bat merely 
ebaageB tbe direction 4n which it a«tf(. 
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440. A moTable pulley gives a mechanical advantage. 1%hs, 
in the movable pulley, the hand which sus- 
tains the cask actually supports but one- 
half of the weight of it ; the other half is 
supported by the hook to which the other 
end of the cord is attached. 

441. If we have several movable pul- 
leys, the advantage gamed is still greater, 
and a very heavy weight may be raised by 
a small power. A longer time, however, 
will be required, than with the single pulley. 
It is, indeed, a general principle in ma- 
chines, ^hat what is gained in power, is 
lost in time; and this is true for all ma- 
chines. There is also an actual los3 of 
power, vis5., the resistance of the machine 
to motion, arising from the rubbing of the 
parts against each other, which is called 
ihQ friction of the machine. This varies in 
the different machines, but must always be 
allowed for, in calculating the power neces- 
sary to do a given work. It would be 
wrong, however, to suppose that the loss 
was equivalent to the gain, and that no 
advantage is derived from the mechanical 
powers. We are unable to augment our 
strength, but by the aid of science we so 
divide the resistance, that by a continued 
exertion of power, we accomplish that 
which it would be impossible to effect by a single effort. 






If, in attaining this result, we sacrifice time, we cannot but 
see that it is most advantageously exchanged for power. 



442. It is plain, that in the movable pulley, all the parts of 
the cord will be equally stretched ; asd U^&iiii^) ^^^ c^f^s^ 
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Ding from palley to pulley, will bear an equal part of the 
weight; conaequeatly, 

Rule. — Ihe power vjiU always he equal to the loeight 
divided by the number of cords which reach from pvlley to 
pvUey. 

Examples. 

1, In a Edngle immovable pnUey, what power will eapport a 
weight of 60Ib.f 

3. In a single moTable pnlley, what power will support a 
weight of 801b.? 

3. In two movable pnlieyH, with 4 cords (see last fig.), what 
power will support a weight of 1001b.? 

Wlnoh, or Wheel and Axl«. 
443. This Tnm-hiiw is com- 
posed of a wheel or crank, 
firmly attached to a cyliif- 
diical ade. The azle is 
supported at its ends by 
two pivots, which me of 
less diameter than the axle 
around which the rope is 
coiled, and which turn freely 
about the points of snpport 
In order to balance the 
weight, we must hare. 

Rule. — The power to the weight, as the radivs of the 
axle, to the length of the crank, or radiws <f the wheeL 

Examples. 

1. What mnst be the length of a crank or radios of a 
wheel, in order that a power of 401b. ma; balance a weight 
oT 9001b. suspended fcom an axle of 6 inches radius ? 




i 
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2. What mnst be the diameter of an axle, that a power of 
1001b., applied at the circumference of a wheel of 6 feet 
diameter, may balance 400 lb. ? 

Inclined Plane. 

444. The inclined plane is nothing more than a slope or 
Icclivity, which is used for the purpose of raising weights. It 
is not difficult to see that a weight can be forced up an in- 
clined plane, more easily than it can be raised in a vertical 
line. But in this, as in the other machines, the advantage is 
obtained by a partial loss of power. 

Thus, if a weight W, 
be supported on the in- 
clined plane ABC, by a 
cord passing over a pulley 
at F, and the cord from 

the pulley to the weight be parallel to the length of the 
plane AB, the power P will balance the weight W., when- 

P : W : : height BC : length AB. 

It is evident that the power ought to be less than the 
weight, since a part of the weight is supported by the plane : 
hence,' 

Rule. — The power is to the weighty as the height of the 
plane is to its length. 

Examples. 

1. The length of a plane is 30 feet, and its height 6 feet 
what power will be necessary to balance a weight of 2001b.? 

2. The height of a plane is 10 feet, and the length 20 feet 
what weight will a powei* of 501b. support? 

3. The height of a plane is 15 feet, and length 45 feet • 
what power will sustain a weight of 1801b.? 
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The Wedge^ 

445. The wedge is composed of two inclmed planes, united 
together along their bases, and form- 
ing a solid ACB. It is used to 
cleave masses of wood or stone. The 
resistance which it oyercomes is the 
attraction of cohesion of the body 
which it is employed to separate. 
The wedge acts, principally, by being 
struck with a hammer, or mallet, on 

its head, and very little effect can be produced with it, by 
mere pressure. 

All cutting instrnments are constructed on the principle of 
the inclined plane or wedge. Such as have but one sloping 
edge, like the chisel, may be referred to the inclined plane ; and 
such as have^two, like the ax and the knife, to the wedge. 

Rtde. — H(df the thickness <f the head of tlie toedge^ is to 
the length of one of i^s sides, as the power which acts against 
its head to the effect produced at its side* 

Examples. 

1. If the head of a wedge is 4 inches thick, and the length 
of one of its sides 12 inches, what will measore the effect of 
a force denoted by 96 pounds? 

2. If the head of a wedge is 6 inches thick, the length of 
the side 27 inches, and the force applied measures 250 pounds, 
what will be the measure of the effect? 

3. If the head of a wedge is 9 inches, and the length of 
the side 2 feet, what will be the effect of a blow denoted by 
200 pounds? 

4. If the head of a wedge is 10 inches, and the length of 
the side 30 inches, what will measure the effect of a blow 

denoted by 500? 




MECHANICAL POWXRS. 3^1 

The Screw. 

446* The screw is composed of two parte — ^the screw, S, and 
the nut, N. 

The screw, S, is a cylinder 
with a spiral projection winding 
around it. The nut, N, is per- 
forated to admit the screw, and 
within it is a grove into which 
the thread of the screw fits 
closely. 

The handle, D, which projects 
from the nut, is a lever which 
works the nut upon the screw. 

The power of the screw depends on the distance between the 
threads. The closer the threads of the screw, the greater will 
be the power ; but then the number of revolutions made by 
the handle, D, will also be proportionably increased: so that 
we return to the general principle — what is gained in power is 
lost in time. The power of the screw may also be increased 
by lengthening the lever, D, attached to the nutw 

The screw is used for compression, and to raise heavy 
weights. It is used in cider and wine presses, in coining, and 
for a variety of other purposes. 

Rule. — As the distance betioeen the threads of a screw^ is 
to the circumference of the circle described by the power , so 
is the power employed to the weight raised. 

Examples. 

1. If the distance between the threads of a screw is half an 
inch, and the circumference described by the handle 15 feet, 
what weight can be raised by a power denoted by 720 pounds ? 

2. If the threads of a screw are one-third of an inch apart, 
and the handle is 12 feet long, what power must be' applied. 
to sustain 2 tons? 



i 
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8. What force applied to the handle of -a screw 10 feet 
long, with threads one inch apart, working on a wedge whose 
liead is 5 inches, and length of side 30 inches, will produce an 
effect measured bj 100001b.? 

4. If a power of 300 poonds applied at the end of a lever 
15 feet long will snstain a weight of 2827441b., what is the 
distance between the threads of the screw ? 



QUESTIONS IN NATURAL PHILOSOPHY. 
UNIFORM MOTION. 

447. If & moving body passes over equal spaces in equal 
portions of time, it is said to move with uniform motion, or 
uniformly. 

448. The velocity of a moving body is measured by the 
space passed over in a second of time. 

449. The space passed over in any time is equal to the pro^ 
duct of the velocity multiplied by the number of seconds in 
the time. 

If we denote the velocity by V, the space passed over by 
S, and the time by T, we have 

S = V X T. 

LAWS OF FALLING BODIES. 

450. A body falling vertically downward in a vacuum, falls 
through 16^^ ft. during the first second after leaving its place 
of rest, 48^ ft. during the second second, SOy^^ft. the third 
second, and so on : the spaces forming an arithmetical pro- 
gression of which the common difference is 32 J ft., or double the 
space fallen through during the first second. This number is 
called the measure of the force of gravity, and is denoted by g, 

451. ' It is seen from the above, that the velocity of a body 
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!s continaally iocreasing. If H denote the height fallen 
through, T, the time, V, the Telocity acquired, and g, the 
force of grayitj, the following formulas have been fonnd to 
express the relations between these qnantities : 

V = ^ X T . . . (1). 

y» = 25r X H . . . (2). 

H = iV X T . . . (3). 

H =i5r XT« . . . (4). 

From which we see, 

1st. Thai the velocity acquired at the end of any time, 18 
equal to the force of gravity (32^) multiplied by the tirtte. 

2d. That the square of the velocity is equal to twice the 
force of gravity multiplied by the height ; or, the velocity is 
equal to the square root of thai quantity. 

3d. That the space fallen through is equal to one-half the 
velocity multiplied by the time. 

4th. Thai the space fallen through is equal to one-half the 
force of gravity multiplied by the square of the time. 

452. If a body is thrown verticafly npwaird in a vacuum, 
its motion will be continually retarded by the action of gravi- 
tation. It will finally reach the highest point of its ascent, 
and then begin to descend. The height to which it will rise 
may be found by the second formula in the preceding para- 
graph, when the velocity with which it is projected upward is 
known ; for the times of ascent and descent will be equal. 

453. The above laws are only approximately true for bodies 
falling through the au*, in consequence of its resistance. We 
may measure the depths of wells or mines, and the heights of 
elevated objects approximately, by using dense bodies, as leaden 
Ibullets or stones, which present small surfaces to the air. 

Examples. 

1. A body has been falling 12 seconds : what space did it 

describe in the last secoid, and what in the whole time? 

17* 
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2. A body has been falling 15 seconds : find the qmce 
described and the velocity acquired. 

3. How far mnst a body fall to acquire a velocity of 120 
feet? 

4. How many seconds will it take a body to fall through a 
space of 100 feet? 

5. Find the space through which a heavy body falls in 10 
seconds, and the velocity acquired. 

6. How for must a body fall to acquire a velocity of 1000 
feet? 

*l. A stone is dropped into a well, and strikes the water in 
3.2 seconds : what is the depth of the well ? 

• « 

8. A stone is dropped from the top of a bridge, and strikes 
the water in 2.5 seconds : what is the height of the bridge ? 

9. A body is thrown vertically upward with a velocity of 
160 feet : what height will it reach, and what will be the 
time of ascent ? 

10. An arrow shot perpendicularly upward, returned again 
in 10 seconds. Required the velocitv with which it was shot, 
and the height to which it rose. 

11. A ball is let fall from the top of a Steele, and reaches 
the ground in three seconds and a half: what is the height of 
the steeple? 

12. What time will be necessary for a body falling freely, 
to acquure a velocity of 2500 feet per second? 

13. If a ball be thrown vertically upward with a velocity of 
350 feet per second, how far will it ascend, and what will be 
the time of ascent and descent? 

14. How long fiiust a body fall freely to acquire a velocity 
of 3040 feet per second ? 

15. If a body falls freely in a vacuum, what will be its 
irelocity afte- 45 seconds of fall? 
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16. Daring how many seconds must a body fall in a vacuum 
to acquire a velocity of 1910 feet, which is that of a camion- 
ball ? 

IT. What time is required for a body to fall in a vacuum, 
from an elevation of 3280 feet? 

18. From what height must a body fall to acquire a ve- 
locity of 984 feet? 

19. A rocket is projected vertically upward with a velocity 
of 386 feet : after what time will it begin to fall, and to 
what height wiU it rise? 

SPECIFIC GRAVITY. 

454. The specific GRAvirY of a body is the weight of a 
unit of volume compared vdth (he weight of a unit of the 
standard. Distilled rain-water is the standard for measuring the 
specific gravity of bodies. Thus, 1 cubic foot of distilled rain- 
water weighs 1000 ounces avoirdupois. K a piece of stone, of 
the same volume^ weighs 2600 ounces, its specific gravity is 
2.5 ; that is, the stone is 2.5 times as heavy as water. 

If, then, we denote the standard by 1, the specific gravity 
of all other bodies will be expressed in terms of this standard ; 
and if we multiply the number denoting the specific gravity of 
any body by 1000, the product will be the weight in ounces 
of 1 cubic foot of that body. 

If any body be weighed in air and then in water, it Mcill 
weigh less in water, than in air. The difference of the weights 
will be equal to the sustaining force of the water, which is 
found to be equal to the weight of an equal volume of water : 
hence. 

Utile. — If we know or can find the weight of a body in 
air and in water , the difference of these weights vnll he equal 
to that of an equal volume of water ; and the weight of the 
body in air divided by this difference urUl be the measure of 
the specific gravity of the body, compared with water as a 
standard. 
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Table 

or spscino OKATims — ^^watir, 1. 



HAMB or BODIB. 



METALS. 



Platinum . . 

Gold 

Qaicksilyer 

Lead 

SUver 

Copper 

Bronze 

Brass 

Steel 

Iron 

Tin 

Zinc 



■THL OBAT. 



BUILDING STONES. 



Hornblende 

Basalt 

Alabaster 

Syenite 

Dolerite 

Gneiss 

Qoartz 

Limestone 

Phonolite 

Granite 

Stone for building . 
Trachyte 



21.000 

19.500 

13.500 

11.360 

10.51 

8.800 

8.758 

8.000 

7.800 

7.500 

7.291 

7.215 



8.10 
3.10 
8.00 
3.00 
2.93 
2.90 
2.75 
2.72 
2.69 
2.66 
2.62 
2.60 



HAMB or boo: 



Porphyry . 
Sandstone 
Brick 



WOODS. 

Oak, fresh felled. 
White Willow . . 

Box 

Elm 

Horbeam 

Larch. 

Pine 

Maple 

Ash 

Birch 

Fir 

Horse-chestnut . . 



SOLID BODIES. 



Common earth. 
Moist sand. . . . 

aay 

Flint 

Ice 

Lime 

Tallow 

Wax 



BPKOL OKAT. 



' 



2.60 
2.50 
1.86 



1.049 

0.9859 

0.9822 

0.9476 

0.9452 

0.9206 

0.9121 

0.9036 

0.9036 

0.9012 

0.8941 

0.8614 



1.480 
2.050 
2.150 
2.542 
0.926 
1.842 
0.942 
0.969 



J 



By inspecting this Table, we see the weight of each body 
compa-red with an eqnal volnme of water. Thus, platinum is 21 
times as heavy as water ; gold, 19 times as heavy ; iron, tj 
times as heavy, &c. 

. Examples illustratmg Specific Gravity. 

1. A piece of copper weighs 93 grains in air, and 82^ grains 
in water : what is its specific gravity ? 

2. How many cubic feet are there in 2240 pounds of dry 
oak, of which the specific gravity is .925, a cubic foot of 
standard water weighing 1000 ounces? 
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3. A piece of pumice-stone weighs in air 60 ounces, and 
when it is connected with a piece of copper which weighs 390 
ounces in air, and 345 ounces in water, the compound weighs 
344 ounces in water : what is the specific gravity of the 
stone ? 

4. A right prism of ice, the length of whose base is 20.45 
yards, breadth 15. 75 yards, and height 10.5 yards, floats on 
the sea; the specific gravity of the ice is .930, and that of the 
sea-water 1.026 : what is the height of the prism above the 
surface of the water? 

5. A vessel in a dock was found to displace 6043 cubic 
feet of water : what was the weight of the vessel, each cubic 
foot of the water weighing 63 pounds? 

6. A piece of glass was found to weigh in the air 33 
ounces, and in the water 21 ounces : what was its specifier 
gravity ? 

*l. A piece of zinc weighed in the air 1*7 pounds, and lost 
when weighed in water 2.35 pounds : what was its specific 
gravity ? 

8. If a piece of glass weighed in water loses 318 ounces of 
its weight, and weighed in alcohol loses 250 ounces, what is 
the specific gravity of the alcohol? 

9. A flask filled with distilled water weighed 14 ounces y 
filled with brandy, it weighed 13.25 ounces ; the flask itself 
weighed 8 ounces : what was the specific gravity of the 
brandy ? 

10. What is the weight of a cubic foot of statuary marble, 
of which the specific gravity is 2.83T, the cubic foot of water 
weighing 1000 ounces? 

11. A jar containing air weighed 24 ounces 33 grains ; the 
air was then excluded, and the jar weighed 24 ounces ; the 
jar being then filled with oxygen gas, weighed 24 ounces 36.4 
grains : what was, the specific gravity of the oxygen the air 
being taken as the standard? 
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xabiotte's law. 

455 This law, which relates to air and all other gases, 
steam fid all oth^ Tapors, was disooTcred bj the Abbe 
Mariottc, a French plulosopher, who died in 1684. It will be 
easOy nnderstood firom a partieiilar example. 

Sii{^K)se an opiiglit cylindrical Tessd in a yacaom contains 
gas which is confined in the yesstl by a piston at the iqiper 
end. Sii{^K>se the gas or vapor fills the whole Tessel, and the 
piston is loaded with a weight of 5 pounds. If now, the 
piston be loaded with a wdght of 10 pounds, the gas will be 
compressed and oocapy only half its former space. If the 
weight be increased to 15 pomids, the gas wiQ have only one- 
third of its original Toliime, and so on. At the same time, 
the density of the gas or Tapor will be donlded, made thiee 
times as great, and so on. The law, therefore, may be tlins 
stated: 

Rule. — 2%e ten^f^erahane rewudning ihe same, the volume 
ijf a gas or vapor is inversely proportional io ihe pressure 
which ii sti^ains. Also, the d^isity of a gas or vapor is di- 
rectly proportional to the pressure. 



1. A Tase contains 4.3 qoarts of air, the pressure being 10 
pounds : what will be the Tolume of the air when ihe pressure 
is 12.3 pounds, the tenq)erature remaining the same? 

2. ITnder a pressure of 15 pounds to the square inch, a 
certain quantity of gas ocaqiies a volume of 20 quarts : what 
pressure must be ap^died to reduce the volume to 8 quarts? 

3. A quart of air weighs 2.6 grains under a pressure of 15 
pounds : what will be the weight of a quart, if the pressure 
be reduced to 14.2 pounds? 

4. The pressure upon the steam contained in a cylinder is 
increased from 25 pounds upon the sqaare inch to 47 pounds: 
what part of the original volume will be occupied? 
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DIFFERENT KINDS OF UNITS- 

I. ABSTRACT UNITS. 

456. The abstbact unit 1 is the base of all numbers, and is 
called a unit of the first order. The unit 1 ten, is a unit of 
the second order ; the unit 1 hundred, is a unit of the third 
order ; and so for units of the higher orders. These are ab- 
stract numbers formed from the unit 1, according to the scale 
of tens. All abstract integral numbers are collections of the 
unit one. 

n. UNITS OF CURRENCY. 

467. In all civilized and commercial countries, great care is 
taken to fix a standard value for money, which standard is 
called the Unit of Currency, 

In the United States, the unit of currency is 1 dollar ; in 
Great Britain it is 1 pound sterUng, equal to $4.84 ; in France 
it is 1 franc, equal to 18^ cents nearly. All sums of money 
are expressed in the unit of currency, or in units deriyed 
from the unit of currency, and having fixed proportions to it. 

m. UNITS OF LENGTH. 

458. One of the most important units of measure is that 
for distances, or for the measurement of length. A practical 
want has ever been felt of some fixed and invariable stand* 
ard, with which all distances may be compared: such fixed 
standard has been sought for in nature. 

There are two natural standards, either of which affords this 
desired natural element. Upon one of them, the English have 
founded their system of measures, from which ours is taken ; 
aid upon the otli^, the French have based their system« 
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These two systems, being the only ones of importance, will be 
alone considered. 

First. — The English system of measures, to which ours con- 
forms, is based upon the law of nature, that the force of 
gravity is constant at the same point of the eartNs surface^ 
and consequently, that the length of a pendulum which oscil 
lates a certain number of times in a given period, is also con- 
' stant. Had this unit been known before the adoption and use 
of a system of measures, it would have formed the natural 
unit for divisioE and been the natural base of the system of 
linear measure. But the foot and inch had long been used as 
units of linear measure ; and hence, the length of the pendu- 
lum, the new and invariable standard, was expressed in terms 
of the known units, and found to be equal to 39.1393 inches. 
The new unit was therefore declared invariable— to contain 
39.1393 equal parts, each of which was called an inch; 12 of 
these parts were declared by act of Parliament to be a stand- 
ard foot, and 36 of them an Imperial yard. The Imperial 
yard and the standard foot are marked upon a brass bar, at 
the temperature of 62|^, and these are the linear measures 
from which ours are taken. The comparison has been made 
by means of a brass scale 82 inches long, manufactured by 
Troughton, in London, and now in the possession of the 
Treasury Department. 

Second. — The French system of measures is founded upott 
the prindple of the invariability of the length of an arc of 
the same meridian between two fixed points. By a very 
minute survey of the length of an arc of the meridian from 
Dunkirk to Barcelona, the length of a quadrant of the me- 
ridian was computed, and it has been decreed by the French 
law that the ten-millionth part of this length shall be regarded 
as a standard French mHre, and from this, by multiplication 
and division, the entire system of linear measures has been 
established. 

On comparing the two scales very accurately, it has be^ 
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found thafc the French m^tre is eqnal to 39.3*70*79 English 
inches — differing somewhat from the English yard. This rela- 
tion enables ns to convert all measures in either system into 
the corresponding measures of the other. 

IV. UNITS OF SURFACE. 

459. The linear unit having been established, the most con- 
venient UNIT OP SURFACE is the area of a square, one of whose 
sides is the unit of length. Thus, the units of surface in com- 
mon use, are — 

A square inch = a square on 1 inch. 
A square foot = a square on 1 foot. 
A square yard = a square on 1 yard. 
A square rod = a square on 1 rod. 

V. UNITS OF VOLUME. 

460. The unit of volume, for the measurement of solids, is 
taken equal to the volume of a cube one of whose edges is 
equal to the linear unit. The units of volume in common use 
are — 

A cubic inch = a cube whose edge is 1 inch ; 

A cubic foot = a cube whose edge is 1 foot = 1*728 cubic in. 

A cubic yard = a cube whose edge is 1 yard = 27 cubic feet. 
A perch of stone = 24f cubic feet ; 

or a block of stone 1 rood long, 1 foot thick, and l^ft wide. 

The standard unit of volume for the measurement of liquids 
is the wine gallon, which contains 231 cubic inches. 

The standard unit of dry measure is the Winchester bushel, 
which contains 2150.4 cubic inches, nearly. 

VI. UNITS OF WEIGHT. 

461. Having fixed an invaiiable unit of length, we passed 
easily to an invariable unit of surface, and then, to an invari- 
able unit of volume. We wish now to define an invariable 
unit of weight. 
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It has been foand that distilled rain-water is the most in- 
variable substance ; hence, this has been adopted as the standard. 

We have two units of weight, the avoirdupois pound, and 
the pound troy. 

The standard avoirdupois pound is the weight of 2 ir.'701554 
cubic inches of distilled water. 

The standard Troy pound is the weight of 22.'794422 cubic 
uiches. This standard is at present kept in the United States 
Mint at Philadelphia, and is the standard unit of weights 

Vn. UNITS OF TIME. 

462. Time can only be measured by motion. The diurnal 
revolution of the earth affords the only invariable motion ; 
hence, the time in which it revolves once on its axis, is the 
natural unit, and is called a day. From the day, by multipli- 
cation, we form the weeks, months, and years ; and by division, 
the hours, minutes, and seconds. 

VIII. UNITS OF CIRCULAR OR ANGULAR MEASURE. 

463. This measure is used for the measurement of angles, 
and the natural unit is the right angle. But this is not the 
most convenient unit. The unit chiefly used is the 860 part 
of the circumference of a circle, called a degree, which i& di- 
vided into 60 equal parts, called minutes, and these again into 
60 equal parts, called seconds. 

Remarks. 

464. It is seen that all the units, determined by the pen- 
dulum, depend on time as the ultimate base ; that is, the 
length of a pendulum which will vibrate seconds determines all 
the units of measure and toeight. 

Now, time is measured by motion, and the motion of the 
earth on its axis is the only invariable motiou. Hence, we 
refer to this to fix the unit of time, on which the unit of 
length depends, and from which all the other units are derived. 
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No class of pupils can rightly and clearly apprehend the 
nature of numbers and the operations performed upon them, 
without distinct and fixed notions of the units ; hence, every 
teacher should labor to point out their absolu^ and relative 
values : this can only be done by means of sensible objects. 

Every school-room, therefore, should be provided with a 
complete set of all the denofninate units. The inch, the foot, 
the yard, the rod, should be accurately marked off on ,a con- 
spicuous part of the room, together with the principal units of 
surface, the squre inch, square foot, square yard, Ac. 

The units of volume should also be exhibited. The cubic 
inch and the cubic foot will serve as illustrations for one class 
of the units of volume ; and the pint, quart, gallon, and 
bushel, should be exhibited to illustrate the others. 

The unit of weight should also be seen and handled. A 
child even can apprehend what is meant by an ounce or a 
pound, when it takes one of these weights in its hand ; and 
mature years can acquire the idea in no other way. 

Let, therefore, every school-room be furnished with a com- 
plete set oi models to illustrate and explain the absolvie and 
relative values of the different units. 

I. ABSTRACT NUMBERS. 
465. An Abstract Number is one whose unit is not named. 

Table. 

10 Units make 1 Ten. 

10 Tens 1 Hundred. 

10 Hundred 1 Thousand. 

10 Thousand 1 Ten-thousand. 

Table Reversed. 

Ten. Unlta. 

Hand. 1 = 10. 

Thous. 1 = 10 = 100. 

Ton-thoua. 1 = 10 = 100 = 1000. 

1 = 10 = 100 = 1000 = 10000. 
Scale. — Uniform — ^units, 10. 
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n. CURRENCY. 
I. UNITED STATES M0KE7. 

466. Unjtsd States Mon£T is the cim^ncy establislied by 
Congress, A. D. 1786. The names or denominations of its 
nits are, Eagles, Dollars, Dimes, Cents, and Mills. 

The coins of the United States are of gold, sOver, copper, 
nd nickel, and are of the following denommations : 

1. Gold : Donble-eagle, eagle, half-eagle, three-dollars, quar- 
ter-eagle, dollar. 

2. Silver : Dollar, half-dollar, quarter-dollar, dime, half-dime, 
and three-cent piece. 

3. Copper : Cent. 

4. Nickel : Cent. 

Table. 

10 Mills .... make 1 Cent^ .... marked ei. 

10 Cents . 1 Dime, d. 

10 Dimes 1 Dollar, $. 

10 Dollars 1 Eagle, H. 

20 Dollars 1 Double Eagle. . . 2 E, 







Table Reversed. 
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ScALE.-^Uniform — units, 10. 

In all the States the shitting is reckoned ai 12 pence, the 
pound at 20 shillings, and the dollar o^ 100 cents. 

The following table shows the number of shillings in a dol 
lar, the value of £1 in dollars, and the value of 11 in the 
fraction of a pound : 
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In EnglisK currency, 4s. 6d. - £1 =z $4.84, and |1 =c Jg^Va- 

' North Carolina, 10s. 

In N. J., Pa., Del., ) w « , «, a^o -. a^ 

^ , ' ' ' ^ ts. 6d. - £1 - |2f ,. and 11 = £^. 

In S. Carolina & Ga., 4s. 8d. - £1 = |4^, tind $1 = £^. 

In Canada and Nova ) ^ ^, *, , a, ^, 

g ^ . [ 5s. - £1 = 14, and $1 = £^. 

Notes. — The present standard or degree of purity of the ooins was 
fixed by Act of Congress in 1837. It is this: 

1. Nine hundred equal parts of pure gold, are mixed with 100 
parts of alloy, of copper, and silver, (of which not more then otfe-half 
must be silver) thus forming 1000 parts, equal to each other in 
weight. The silver coins contain 900 parts of pure silver, and 100 
parts of pure copper. The copper coins are of pure copper. The 
nickel cent is 88 parts copper and 12 nickeL 

2. The eagle contains ^58 grains of standard gold, and the other 
gold coins in the same proportion. The dollar contains 412^ grains 
of standard silver, and the others in the same proportion. The cent, 
168 grains of pure dopper. 

3. If a given quantity of gold or silver be divided into 24 equal 
parts, each part is called a ccMrat. If any number of carats be mixed 
with so many equal carats of a less valuable metal, that there be 24 
carats in the mixture, then the compound is said to be as many 
carats fine as it icontains catats of the more precious metal, and to 
contain as much alloy as it contains carats of the baser. 

4. Although the currency of the United States is in dollars, cents, 
and mills, yet in some of the States the old currency of pounds, 
shillingB, and pence, is stUl nominally preserved. 

li, ENGLISH MONEY. 

467. The units or denominations of English money are 
(guineas, pounds, shillings, pence, and farthings. 
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Table. 



4 UiiQnngB, marked far,, make 1 pemi^, marked d. 

12 pence, 1 shilling, " t. 

20 GthillingB, . 1 pound, or sovereign, £. 

21 shillings, .~ 1 guinea. 

Table ReTorsed. 

d* ttt, 

1 = 4. 

£ 1 = 12 = 48. 

1 = 20 = 240 = 960. 

Notes. — 1. The primary unit in English money is 1 fiarthing. 
The units of the scale, in passing from &rthings to pence, are 4 ; in 
passing from pence to shillings, the units of the scale are 12 ; in pass- 
ing from shillings to pounds, they are 20. 

2. Farthings are generally exf^essed in fractions of a penny. Thus, 
Ifar. s id. ; 2£ur. = id. ; 3&r. = }d. 

3. The standard of the gold coin is 22 parts of pure gold and 2 
parts of copper. 

The standard of silver coin is 37 parts of pure olver, and 3 parts 
of copper. 

A pound of gold is worth 14.2878 times as much as a pound of 
silver. In copper coin, 24 pence make 1 pound avoirdupois. 

By reading the second table from lefb to right, we can see the 
value of any unit expressed in each of the lower denomination& 
Thus, Id. = 4 far. ; Is. = 12d. = 48 far. £1 = 20s. = 240d. = 960 far. 



TABLE OF LEGAL VALUES OF FOBEION COIKfiU 



Franc of France and Belgium. . 

Florin of the Netherlands 

Guilder of do 

Livre Toumois of France 

Milrea of Portugal 

Milrea of Madeira 

Milrea of the Azores 

Marc Banco of Hamburg 

Pound Sterling of Great Britain 

Pagoda of India 

Real Vellon of Spain 

Real Plate of do 

Rupee Company 



$ 


et. 
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40 
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12 
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84 
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84 
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Rupee of British India 

Kix Dollar of Denmark 

Rix Dollar of Prussia 

Rix Dollar of Bremen 

Rouble, silver, of Russia 

Tale of China 

Dollar of Sweden and Norway , 

Specie Dollar of Denmark. 

Dollar of Prussia and Northern States of Germany. . . 

Florin of Southern States of Grermany 

Florin of Austria and Oity of Augsburg 

Lira of the Lombardo- Venetian Kingdom 

Lira of Tuscany 

Lira of Sardinia 

Ducat of Naples 

Ounce of Sicily • . • 

Pound of Nova Scotia, New Brunswick, Newfound- 
land, and Canada. 



1 
1 
1 



2 
4 



44-1 

00 

68| 

781 

75 

48 

06 

05 

69 

40 

481 

16 

16 

80 
40 

04 



TABLE OF FOREIGN COINS OF USAGE VALUES. 



Berlin Rix Dollar.. . . . 

Current marc 

Crown of Tuscany . . . 
Elberfeldt Rix Dollar 
Florin of Saxony 

Bohemia. . . . 

Elberfeldt. . . 

Prussia 

Trieste 

Nuremburg . 

Frankfort. . . 

BaoL 



it 



M 






(( 



« 



« 



« 



« 



St. Gaol 

Creveld 

Jblorence Livre 

Genoa do. 

Geneva do 

Jamaica Pound 

Leghorn Dollar 

Leghorn Livre (6 J to the dollar) 

Livre of Catalonia 

Neufchatel Livre 

Pezza of Leghorn 

Rhenish Rix Dollar 

Swiss Livre 

Scuda of Malta 

Turkish Rastre 



• 



m 

28 

05 

69} 

48 

48 

40 

22} 

48 

40 

40 

41 

40^ 

40 

15 

18} 
21 
00 
90 

15|{ 

68i 

26i 

90 

60} 

27 

40 

05 



[The above Tables are taken from a work on the Tariff by E. D. Ogden, Esq., of 
th* Vaw York Custom-house]. 
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m. LINEAB MEASUKE. 

I. LONG KKASTTRE. 

468. This measure k used to measure distances, lengths^ 
breadths, heights, and depths. 

Table. 

13 indies make 1 foot, marked^. 

3 feet 1 ysad, pd» 

5i yards, oi 16| feet .... 1 rod, rd. 

40 rods 1 furlong, .fur. 

8 ftirlongs, or 820 rods ... 1 mile, «ii 

Smiles 1 lei^gue, ........ Z. 

69 J statute milc8> nearlj, or . > 1 degree en the equator,) ^ 

60 geographical miles ... ) or any great circle, ) ^'' 

360 deereea a drcumferenoe of the earth. 



Table Reversed. 











It 


te. 








yd. 


1 


12. 




rd. 




1 = 


3 


36. 




ton. 1 


= 


6i = 


m 


198. 


ml. 


1 = 40 


= 


220 = 


660 


T920. 


1 


= 8 = 320 


^^ 


1T60 = 


5280 


63360. 



NoTS».-^l. A &thom is a length of sx feet, and is generallj used 
to measure the depth of water. 

2. A hand is 4 inches, and is used to measure the height of 
horses ; a common pace is 8 feet ; a military pace, 2^ feet ; a geo^ 
graphical mile equals a minute of a great circle; a knot (used by 
sailors) 1^ a geographical mile. *^''^ 

3. The units of the scale, in passing &om inches to feet, are 12, 
in passing from feet to yards, d; from yards to rods, 5i; from rods 
to furlongs, 40; and from frirlongs to milecf, 8. 

ENGLISH STSTEM. 

469. The Imperial yard of Great Britain is the one from 
wbicb ours is taken. Hence, the nnits of measure are identical. 
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FRENCH SYSTEM. I 

470. The base of the new French system of measures is the 
measure of the meridian of the earth, a qnadrant of which is 
10,000,000 mitresy measured at the temperature of 32° Fahr. 
The multiples and divisions of it are decimals, yiz. : 1 metre 
= 10 decimetres = 100 centimetres = 1000 millimetres =, 
3.280899 United States feet, or 39.3*7079 inches. 

This relation enables us to convert all measures in either 
system into the corresponding measures of the other. 

Austrian, 1 foot = 12.448 XJ. S. inches = 1.03737 foot. 

Prussian, ] ^ ^^^^ _ ^^ ^^^ ,, ,, _ ^^3^^ „ 
Bhineland, ) 

Swedish, 1 foot = 11.690 " " = 0.974145 " 

^1 foot = 11.034 " " = 0.9195 " 

Spanish, -| league (royal) =25000 Span. ft. = 4J miles ).§ 

( " (common) = 19800 " = 3^ " 3 I 

II. CLOTH MEASURE. 

471. Cloth measure is used for measuring all kinds of cloth, 
ribbons, and other things sold by the yard. 

Table. 

2i inches, (t».) . . make 1 nail, .... marked na, 

4 nails 1 qnarterof a yard, ... jr. • 

8 quarters 1 Ell Flemish, . . . . E.Fl. 

4 quarters ....... 1 yard, yd, 

6 quarters 1 Ell English, . . . . JST. i7. 

Table Revened. 

nt. in. 

qr. 1 = H. 

B-FL 1=4=9. 

^ 1 = 3 = 12 = 27, 

ILIL . 1 = If = 4 = 16 = 36. 

1 = IJ == If = 5 = 20 = 46. 

Note.— The units of the scale, in this measure, are 2i 4^ -8j f 

and |. . 

18 



• 
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IV. UNITS OF SURFACE. 

I. SQUARE MEASURE. 

472. Square measare is used in measuriDg land, or any thing 
In which length and breadth are both considered. 



Table. 

/ 44 Bquare inches (sq, in.) make 1 square foot, 

9 square feet 1 square yard, . . . . 

804 square yards 1 square rod, or 1 perch, 

40 square rods, or 40 perches, 1 rood, 

4 roods, or 160 perches, . . 1 acre, . . . 

640 acres 1 square mile 



Sq.Jt 
Sq.jfd. 

P. 

B. 

A. 



Table Reversed. 



A 

1 



1 
4 



aq. yd. 
1 = 

= 30} = 



•q. ft 
1 = 

9 = 
212\ = 



p. 
1 

40 = 1210 = 10890 = 

160 = 4840 = 43560 = 



aq. in. 
144. 

1296. 

39204. 

1568160. 

6212640. 



Note. — ^The units of the scale in this measure are 144, 9, 30i, 
40, and 4. 

II. surveyors' measure. 

473. The Surveyor's, or Gnnter's chain, is generally used in 
surveying land. It is 4 poles, or 66 feet in length, and iff 
divided into 100 links. 

Table. 

Tjinr inches .... make 1 link, marked 2. 

4 rods = 66 ft. = 100 links . 1 chain, 6. 

80 chains 1 mile, . mi 

1 square chain 16 square rods, or perches, . . P 

10 square chains 1 acre, A 

Notes. — 1. Land is generally estimated in square miles, acree^ 
roods, and square rods, or perches. 

2. The units of the scale, in this measare, are YjW, 4, 80, 1, 
and 10. 
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V. UNITS OP VOLUME, OR CAPACITY. 

I. CUBIC MEASURE. 

474. Cubic measure is used for measuring stone, timber, 
earth, and such othec, things as have the three dimensions, 
lengthy breadth, and thickness. 



Table. 

1728 cubic inches (fiu, in.) make 1 cubic foot, . . . maiked eu, ft, 

27 cubic feet 1 cubic yard, ..... eu.yd, 

40 feet of round, o' ) < x m 

60 feet of hewn timber,) ' ' 

42 solid feet 1 ton of shipping, .... T, 

8 cord feet, or| 
S8 cubic feet, \ 

24} cubic feet of stone . , . 1 perch, P. 



128 cubic feei. *"} .... 1 cord. ... _ 0. 



Notes. — 1. A cord of wood is a pile 4 feet wide, 4 feet high, and 
S feet long. 

2. A cord Hoot is 1 foot in length of the pile which makes a cord. 

3. A CUBE is a solid or volume bounded by six equal squares, 
called fodxs; the ^des of the squares are called edgcB, 

4. A cubic foot is a cube, each of whose &ces is a square foot; 
Its edges are each 1 foot. 

5. A cubic yard is a cube, each of whose edges is 1 yard 

6. A ton of rawnd timber, when square, is supposed to produce 
40 cubic feet: hence, one-fifth U last by eqtumn^. 



n. LIQUID MEASURE. 



475. Liqnid, or wine measure, is nsed for measuring all 
liquids except ale, bear, and milk. 
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TaUe. 



4 gins (gi.) .... make 1 pint, mjoked pe. 

2 pbatM 1 qmurt, qi 

4 quarts 1 gallon, . gai. 

81i gallons 1 barrel, 'iar. m hU, 

42 galloDft 1 tierce, ^ tier 

63 gallons 1 hqgsliead, hhd 

2 hogshead^ 1 pipe, pi 

2 pipee^ or 4 hogsheads, . . 1 tun, tun. 



^Taibl* Reveraed. 























H 




gi 


















*t 




1 


= 


4. 
















fSA 


1 


■= 


2 


= 


8. 














bar. 


1 = 


4 


= 


8 


:= 


32. 










tier. 




1 = 


= 3H- 


126 


— 


252 


— 


1008. 








hhd. 


1 


r= 


H 


42 = 


168 


— - 


336 


= 


1344. 




pi. 




1 = 


n 


— 


2 


63 = 


252 


^^z 


504 


^= 


2016. 


ton. 


1 


:z 


2 = 


3 


nz 


4 


126 = 


504 


"— 


1008 


=: 


4032. 


1 = 


2 


HMW 


4 = 


6 


= 


8 


252 = 


1008 


5SS 


2016 


^ — 


8064. 



Notes. — 1. The standard unit, ot gallon of wine measure, in the 
United States,, contains 1 31 cubic inches, and hence, is equal to the 
weight, avoirdupois, of 8.339 cubic inches of distilled water, verj ^ 
nearlj. 

«4L The English Imperial wine gallon contains 277.274 cubic inches^ 
and hence, is equal to 1.2 times the wine gallon of the United 
States, nearlj. 

III. BEER MEASURE. 

47l5. Beer measi^ was formerly used for measimiig ale, 
beer, and milk. Thej are now generally measored by wino 
measure. • - 

Table. 

2 pints (pt.) . • . makA 1 quart, ..... marked qt, 

4 quarts 1 gallon, gai 

86 gallons ........ 1 barrel, har 

64 gallolM . i , , , .1 hogshead, ....... AAo 
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Table Reversed. 








qt. 




Pt 




gaL 1 


^ 


2. 




bar. 1=4 


=s 


8. 


UuL 


1 = 36 == 144 


= 


288. 


1 = 


1^ = 54 = .216 


=: 


432. 



N0TBS.--I. The standard gaUan, beer measure, contams 282 cubto 
inches, and hence, is equal to the weight of 10.1799 cnMc inches of 
distilled rain-water. 

.2. Milk is generaUj boBght and sold by wine measure. 



III. DRT MEASURE. 

477. Brj measure is used in measuring all dry articles, such 
as grain, fruit, salt, coal, &c. 

Table. 

2 pints (jpf.) .... make 1 quart, marked qt, 

8 quarts 1 peck, ......... pk, 

4 pecks « 1 buflhd, bu, 

86 bushels . 1 chaidroii, • . eh. 

Table Reversed* 

qt pi 

pk. 1 = 3. 

Ml 1 = 8 = 16. 

eh. 1 = 4 = 32 = 64. 

1 = 36 = 144 , = 1152 = 2304. 

Notes.— 1. The standard JnuM of the United States is the Win- 
chester bushel of England. It is a circular measure 18^ Inches iA 
diameter, and 8 inches deep, and contains 2150.4 eubio incbes, tiearly 
It contains 77.627413 pounds avoirdupois of distilled water. 

2. A gallon, dry measure, contains 268.8 cubic inches. 

8. Wine measure, beer measure, and dry measure, and aH meas- 
ures of volume, dijffer from the cubic measure only in the unit which 
is used as a standard. 
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VL UNITS OF YSnSIGHT. 

I. AVOIRDUPOIS WEIGHT. 

478. By this we^ht all coarse articles are weighed, such as 
hay, grain, chandlers' wares, and all metals except gold and 
silver. 

Table. 

16 drams {dr,) .... make 1 oonoe, .... marked ot. 

16 omices 1 pound, lb, 

25 pounds 1 quarter, qtm 

4 quarters 1 hundred wdght ewt. 

20 hundred weight 1 ton, T. 

i 

Table Reversed. 















«& 




dr. 










lb. 




1 


= 


16. 




■ 


qr. 




1 


■ 


16 


i;^ 


256. 




ewt 


1 


— 


25 


=: 


400 


= 


6400. 


T. 


1 = 


4 


^z: 


100 


= 


1600 


= 


25600. 


1 = 


20 = 


80 


— 


2000 


= 


32000 


— 


512000. 



Notes. — 1. The standard avoirdupois pound is the weight of 
27.7015 cubic inches of distilled water; and hence, 1 cubic foot 
weighs 1000 ounces, ^my neatly, 

2. By the old method of weighing, adopted from tlie English sys- 
tem, 112 pounds were reckoned for a hundred weight. But now, the 
laws of most of the States, as well as general usage, fix the hun- 
dred weight at 100 pounds. 

3. The units of the scale, in passing from drams to ounces, are 
16; from ounces to pounds, 16; from pounds to quarters, 25; from 
quarters to hundreds, 4; and from hundreds to tons, 20. 

II. TROT WEIGHT. 

/ 479. Gold, silver, jewels, and liquors, are weighed by Troy 

weight. 

Table. 

24 grains (pr.) . . . make 1 pennyweight, . . marked pVBt, 
20 pennyweights ...... 1 ounce, .. \ ..... . oz, 

12 ounces 1 pound, ......... lb. 
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Table Reversed. 






pwt 


r* 




1 = 


24. 


l\K 


1 = 20 = 


480. 


1 


= 12 = 240 = 


6T60. 



Notes— 1. The standard Troy pound is the weight of 23.794377 
cubic inches of distilled water. Hence, it is less than the pound 
avoirdupois. 

2. 7000 troy grains = 1 pound avoirdupois. 

175 troy pounds = 144 pounds " 
175 troy ounces == 192 ounces " 

487i troy grains = 1 ounce '' 

8. The Troy pqnnd being the one deposited in the Mint at Phila- 
delphia, is generally regarded as the standard of weight 

4. The units of the scale are 24, 20, and 12. 

III. apothecaries' weight. 

480. This weight is used by apothecaries and physicians in 
mixing their medicines. Bat medicines are generally sold, in 
the quantity, by avoirdupois weight. 

Table. 

20 grains (gr,) .... make 1 scruple, ..... marked 3. 

3 scruples * 1 dram, .3. 

8 drama -.1 ounce, ' . • . . S. 

12 ounces 1 pound, fb 

Table Reversed. 





. 








^1 




pp. 








3 




1 


= 


20 




'5 




1 


zzz 


3 


— 


60 


8j 


1 


nz 


8 


=: 


24 


s=a 


480 


1 = 


X2 


r= 


96 


zzz 


288 


= 


5760 



Notes. — ^1. The pound, ounce, and grain, are the same as the pound, 
ounce, and grain, in Troy weight. 

2. The units of the scale, in passing from gnuns to scruples, are 
20; in passing from scruples to drains, 3; from drams to ounces, 8; 
and from ounces to poimds, 12^ 
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IT. . FRENCH STSTBlf. 

481. The basis of this system of weights is the weight in 
yacno of a cable decimetre of distiDed water. This weight is 
called a kflogramme, and is the nmt of the Freach system. It 
is eqmil to 2.204'r3'7 poimds aroirdnpois. The other deiiai» 
inations are as Mlows : 

10 miUigrammes = 1 centigramme ; 10 oentigrrmmes = 1 
decigramme ; 10 decigrammes ±= 1 gramme ; 10 grammes = 1 
decagramme ; 10 decagrammes s= 1 heefa^gtamme ; 10 hecto- 
grammes = 1 kilogramme ; 10 kilogrammes = 1 qointal ; 10 
quintals = 1 ton of sea-water. 

COICPABISON OF WSIGRnU 

JBnglishf 1 pound = 1.000936 pounds avoirdiqiois. 

French, 1 kflogramme = 2.20473T " " 

S^nish, I pound = 1.0152 " " 

SwedisJi, 1 pound = 0.9316 " " 

Austrian, 1 pound = 1.2351 " •* 

Prussian, 1 pound = 1.0333 " " 

Vn. UNITS OF TIME. 

482. This is a part of .duration. The time in which the 
earth reTolres on its axis is called a day. The time in which 
it goes round the sun Is caQed a solar year. Time is diyided 
into parts according to the following 

T^ble. 

60 seconds, tec make 1 minute^ marked m. 

60 ndnutes 1 hoiov. hr. 

24 honn 1 daj« da. 

7 days 1 week, lojt 

52 weeki^ nearly 1 year, . . . irr. 

12 calendar months s= 365 <ia. 1 Julian or eommon year,. . jrr. 

366 days make 1 leap-year 

100 yean 1 centuiy, 



DATES. 
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wk. 

yr. 1 

1 = 62^ 



Table Revened. 

m. 

hr. 1 

da. 1 = 60 

1 = 24 = 1440 

T = 168 = 10080 

365 = 8T60 = 525600 



tee. 

= 60. 

= 3600. 

= 86400. 

= 604800. 

= 31536000. 



The year is divided into 12 calendar months : 



No. No. days. 

1st. January, • . . . 31 

2d. February, .... 28 

3d, March, 31 

4th. April, 30 

6th. May, 31 

6th. June, 30 



No. 

*Ith. July, . , 

8th. August, 

9th. September, 

10th. October, , 

11th. November, 

12th. December, , 



No. daiy% 

31 
31 
30 
31 
30 
31 



The ntunber of days in each month may be remembered by 

the following : 

Thirty days hath September, 

April, June, and November ; 

All the rest have thirty-one. 

Excepting February, twenty-eight alone. 

Notes. — 1. Days are numbered in each month from the first daj 
of the month. 

2. Months are numbered from January to December. 

3. The centuries are numbered from the beginning of the Christian 
Era. The year 30, for example, at its commencement, was called tlie 
80th year of the first century, though neither the century nor the 
year had elapsed. Thus, June 2d, 1856, was the 6th month of the 
56th year of the 19th century. 

4. The dvil day begins and ends at 12 o'clock at night. In tlie 
dvil day, the hours are reckoned from that time. 



Dates.- 

1. The length of the solar year is 365 da. 5 hr. 48 m. 48 sec., \eiy 
nearly. It is desirable to have the periods and dates of the civil year 
correspond to those of the solar year ; else, the summer months of tka 

IS* 
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one would in time become the winter months of the other, thereby 
producing great confusion in dates and history. 

2. The common dvii jear is reckoned at 365 da., and the sohir 
year at 365 da. 6hr. The 6 hours accumulate for 4 years before they 
are counted, when they amount to 1 day, and are added to February ; 
and the year is called a InsiextUe, or leap-year. 

3. The odd 6 hours have been so added, that the leap-years occur 
in those numbers which are divisible by 4. Thus, 1856, 1860, 1864, 
&c. are leap-years; and wh^i any number is not divisiUe by 4, the 
remainder denotes how many years have passed since a leap-year. 

• 

4. This method of dispoeing of the firactional part of the year 
would be without error, if the -solar year were exactly 365 da. 6hr. in 
length; but it is not; it is only 365 da. 5hr. 48m. 48 sec long: 
hence, the leap-year is reckoned at too much, and to correct this 
error, every eenieHrUal year is reckoned as a common year. But this 
makes an error again, on the other side, and every fourth centennial 
year the day is retained. Thus, 1800 was not, and 1900 will not be, 
reckoned a leap-year: the error will then be on the other side, and 
2000 will be a leap-year. This disposition of the fractional part of 
the year causes the civil and solar years to correspond very nearly, 
and indicates the following rule for finding the leap-years: 

Hule. — Every year which is divisible by 4 is a leap year, 
unless it is a centennial year, and then it is not a leap-year 
unless the number of the century is also dixnsible by 4. 

5. The registration of the days, by reckoning the dvil year at 
365 da., was established by the Boman emperor, Julius Cssar, and 
hence this period is sometimes called the Julian year. 

The error, ariong from the fractional part, continued to increase 
until 1582, when it amounted to 10 days; that is, as the year had 
been reckoned too long, the number of days had been too few, and the 
count, in the dvil year, was behind the cpunt in the solar year. 

In this year (1582), Pope Gregory decreed the 4th day of October 
to be called the 14th, and this brought the dvil and the solar years 
together. The new calendar is sometimes called the Gregorian 
Calendar. 

6 The method Qf dating by the old count, is called Old Style; 
and by the new, I^eto Style. The difference is now 12 days. In 
Russia, they still use the old style; hence, their dates are 12 days 
behind ours. Their 4th of January is our 16th. 
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Vm. UNITS OF CIRCULAR MEASURE. 

483. Angular, or circular measure, is used in estimatiitg 
latitude and longitude^ in measuring the motions of the 
heavenly bodies, and also in measuring angles. * 

The circumference of every circle is supposed to be divide 
into 360 equal parts, called degrees. Each degree is divided 
into 60 minutes, and each minute into 60 seconds. 

Table. 

60 seconds ("). . . . make 1 minute, marked ' 

60 minutes 1 degree, ®. 

80 degrees 1 sign, 8 

12 signs, or 360°, 1 circle, c 







Table Reversed. 










/ 




// 






1 


— 


^ 60. 




8. 


1 - 60 


= 


3600. 


a 


1 


= 30 = 1800 


— 


108000. 


1 = 


12 


= 360 = 21600 


— 


1296000. 



Miscellaneous Table. 

12 units, or things, . . make 1 dozen. 

12 dozen. 1 gross. 

12 gross or 144 dozen, .... 1 great gross. 

20 things 1 score. 

100 pounds 1 quintal of fish. 

196 pounds 1 barrel of flour. 

200 pounds 1 barrel of pork. 

18 inches 1 cubit. 

22 inches, nearly, 1 sacred cubit. 

14 pounds of iron or lead ... 1 stone. 

21i stones 1 pig. 

8 pigs 1 fother. 



I 
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BOOKS AND PAPER. 

The terms, foUo^ quarto^ octavo,"^ duodecimo, Ac., indicates 
the number of leaves into which a sheet of paper is folded. 

A sheet folded in 2 leayes, is called, a folio. 

A sheet folded in 4 leaves, " a quarto, or 4ta 

A sheet folded in 8 leavefl^ " an octavo, or 8va 

A sheet folded in 13 leaves, " a 12mo. 

A sheet Added in 16 leaves, " a 16nio. 

A sheet folded in 18 leaves, " an 18mo. 

A sheet folded in 24 leaves, " a 24mo. 

A sheet folded in 32 leaves, " a 32mo. 

24 sheets of paper, make 1 muia 

20 qnirpfl, 1 ream 

2 reams, 1 Inmdie 

5 bandies^ ...... • • 1 bale 



METTEUa SYSTEH OF WEIOmS AND 
MKASUBES. 

Tho piiaiiuy base, in thia system, for aU denonunatioiia of 
weights and measures, is the one-teD-millionth part of the dis- 
tance from the equator to the pole, measared on the earth's 
emfoce. It is called a Miteb, and is equal to S9.3t inches, 
very nearly. 

The change fh>in the base, in ell the denomination^, is accord- 
ing to the decimal scale of tens : that is, the nnits increaae ten 
times, at eadi step, in the ascending scale, and decrease ten 
times, at each step, in the descending scale, 

UEASUEES OF LENQTE, 
BaM, 1 meter =: 3S.37 Incite*, nurly. 



Table. 



The names, in the ascending scale, are formed by prefixing to 
the base, Meter, the words, Deca (tea), fiecto (one hundred). 
Kilo (one thousand), Mjiia (ten thousand), fh>m the Greek nu- 
merals ; and hi the descending scale, by prefixing Ded (tenth), 
Centi (hundredth), MUIi (thonaandth), &om the Latin nnmeralf. 
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Hence, the name of a unit indicates whether it is greater or less 
than the standard ; and, also, how giany times. The table is 
thus read : 



10 millimeters make 1 

10 centimeters make 1 

10 decimeters make 1 

10 METERS , make 1 

10 decameters make 1 

10 hectometers make 1 

10 kilometers make 1 



centimeter, 
decimeter. 

METEB. 

decameter, 
hectometer, 
kilometer, 
myriametcr* 



Table of Bquivalents. 



t I 

S 3 



I 



1 

10 



1=10=100= 



1: 

10: 
100: 



i 



1= 

1= 10= 
10= 100= 

100= 1,000: 

1,000=10,000: 



« 

a 



1: 

10: 

100: 

1,000: 

10,000: 

100,000: 



I 



I 
1 = 



10: 

100: 

1,000: 

10,000: 

100,000: 

1,000,000: 



I 

9 
10 

100 

1,000 

10,000 

100,000 

1,000,000 

10,000,000 



Table of Squivalents in English Measure. 

1 Millimeter = 0.0394 inches, nearly. 

1 Centimeter = 0.393t " 

1 Decimeter = 3.9310 " 

1 Meter = 39.31 in. = 3.280833 ft. 

1 Decameter = 32 ft. 9.1 in. 

1 Hectometer = 19 rd. 14 ft. 1 in. 

1 Kilometer = 4 fnr. 38 rd. 13 ft. 10 in. 

1 Myriameter = 6 mi. 1 fur. 28 rd. 6 ft. 4 in. 

Besides a clear apprehension of the length of the base^ 
1 meter, it is well to consider the length of the largest unit, the 
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mjriameter, equal to nearly 6 and one-fourth nules ; and also the 
length of the smallest unit,^ the millimeter, about fomvhundredths 
of an inch. Compare, also, each of the smaller measures, the 
decimeter and centimeter, with the inch. 

When, in the metric system, the yalne of any single unit 
is fixed in the mind, the values of all the others may be readily 
apprehended, since they always arise from multiplying or dividing 
by 10. 

NoTB. — In all the tables, the xnnr is in small capitals, and should be 
constantly referred to. 

Methods of Reading. 

The number 25365.897 meters, is read, in English, 

Twenty-five thousand three hundred and sixty-five meters, and 
897 thousandths of a meter. But in the language of the metric 
system, it may be read, 

Two myriameters, 5 kilometers, 3 hectometers, 6 decameters, 
5 meters, 8 decimeters, 9 centimeters, and 7 millimeters. It may 
also be read, begmning with the lowest denomination, 7 milli- 
meters, 9 centimeters, &c., &c. 

In reading, remember that the unit of any place is ten times 
as great as the unit of the place next at the right, and one- 
tenth of the unit of the place next at the left. Hence, the 
change from one unit to another, and the methods of reduction 
and reading, are identical with those in the system of decimal 
currency. 

1. Write, numerate, and read, five hundred and ninety-six 
hectometers. 

2. Write, numerate, and read, eighty-nine thousand and forty- 
one centimeters. 



QuetH(m8.'---WhAi is the pilmaiy base of the metric systemt To 
what portion of the earth's soiikce is it equal? What is its length? 
What is the ascending scale &o<m the meter? What is the descending 
scale ? What is the length of a myriameter ? According to what law 
do the different units increase and decrease ? 
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MEASUBES OF SUBFACES^ OB SQUABE MEASUBE. 

B«HS 1 Ar0 == the aqiuure whose aide ie 10 meten. 
=: 119.6 aqiiare yards, nearly. 
= 4 perches or square rods, nearly. 

The miit of snrfiice is a sqaare whose side is 10 meters. It 
called an Abb, mid is equal to 100 sqaare meters. 

TaUe. 

• I I 

6 
111 

^ table ia thus read : 

100 centares make 1 abx. 
100 ares make 1 hectare. 

Table <^ Gqniyalents. 

Heetara. Am Centaia 

1 = 100 
1 = 100 = 10,000 

Eqidvalents in acres, roods, and perches. 

1 Centare = 1.195985 sq. yards, nearly.' 
1 Abe = 3.95367 perches. 
1 Hectare = 2A. IR. 35.367P. 

MEASUBES OF VOLUMES. 

Base, 1 liter = the cube or the decimeter. 
= 61.023378 cubic inches. 
= a little more than a vine quart. 



QnMitians. — ^What is the primary base of the measure for surfiBicesT 
To what is it equal, in square yards ? .What are the denominations, he- 
ginning with the least? To what is the centare equal 7 To what is the 
hectare equal t 



HEASUBSS OF YOIj^UMES. 



m 



The unit for the measure of vohime is the cube whose edge 
is one-tenth of the meter — ^that is, a cube whose edge is 3.937 
inches. This cube is called a Liter, and is one-thousandth part 
of the cube constructed on the meter, as an edge. 

Table. 



AflMndlng Scale. 


Dmo 


•nding 

1 


SoOt. 


QQ 




• 








1 


.1 
1 

1 


1 1 


i 

1 

1 


1 

1 

a 
1 


1 

i 
1 


The table is thus read 


• 
• 








10 milliliters 


make 




centiliter. 


10 centiliters 


make 




deciliter. 


10 deciliters 

• 


make 




liter. 




10 liters 




make 




decaliter. 


10 decaliters 


make 




hectoliter. 


10 hectoliters 


make 


1 kiloliter, or stere. 



I 

QQ 



Table of Equivalenta 



•3 






i 



1 =s 

10 :s: 
100 a 
1,000 = 
1 = 10 = 100 = 1,000 = 10,000 = 100,000 = 1,000,000 

NoGra.-^Tl;ie kiloliter, or steie, is the cube canstmcted on the meter, 
aB an ed^. Henoe, the liter is one-thouaandth part of the kiloUtev. 



1 = 



1 = 
10 = 



1^ 

10 =1 
100 = 



I 

1 = 

10 s 

100 s= 

1,000 = 

10,000 = 



10 
100 
1,000 
10,000 
100,000 
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Sqnlvalents in Oubic Measure. 

1 milliliter = .061023 cubic inches. 

1 centiliter = .610234 cubic inches. 

1 deciliter = 6.102338 cubic inches. 

1 LITER = 61.023318 cubic inches. 

1 decaliter = 610.233'7'79 cubic inches. 

1 hectoliter = 6102.331795 cu. in. = 3.6314454 cu. ft. 

1 kiloliter, or stere = 61023.3TT953 cu. in. a= 35.314454 cu.ft 

Note. — ^Law of diange in the units, and methods of reading, are the 
same as in linear measure. 

DRY MEIASXTBE. 

EQUIVALENTS IN THE WINCHESTER BUSHEL. 

Since 1 bushel = 2150.4 cu. in. ; 1 pk. = 537.6 en. in. ; 1 qt.= 
67.2 cu. in ; 1 pt. = 33.6 cu. in. ; therefore, 

1 milliliter = .001816 pints. 

1 centiliter = .018160 pints. 

1 deciliter = .181606 pints. 

1 LITER = 1.816060 pints. 

1 decaliter = 1 pk. 1.080300 qt. 

1 hectoliter = 2 bu. 3 pk. 2 qt. 1.6 pt. 

1 kiloliter, or stere = 28 bu. 1 pk. 4 qt. 

Note. — The liter, or standard, is a little less than 1 quart, and the 
stere, nearly 30 Winchester bushels. 

LIQUID MEASUBE. 

EQUIVALENTS IN THE WINE GALLON. 

Since 1 wine gallon contains 231 cubic inches, 1 quart will 
contain 37.75 cubic inches; 1 pint, 28.875 cubic inches; and 
1 gill, 7.21875 cubic inches ; we have, 



Q^estions, — ^What is the unit for the measure of volumes ? To what is 
it equal in cubic inches ? What part is it of the cube on the meter? 
Name all the denominationB of volume. What is the unit of Dry Meas- 
ure?^ To what is it equal? To what is the stere or kUolitor equal? 



• 


WEIGHTS. 


1 milliliter 


- 0.008463 gills. 


1 centiliter 


= 8.084534 gills. 


1 deciliter 


= 0.845320 gills. 


1 LTPKR 


= Iqt. 1.1335 pt 


1 decaliter 


= 2gal. 2qt. 1.1335 pt 


1 hectoliter 


= 26 gal. 1 qt. 1 pt. 1.34 gills. 


1 kiloliter, or 


stere = 1 tun, 12 gal. 1 pt. 1.44 gills. 
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WEIGHTS. 

Base, 1 gram = weight of a cubic centimeter oi rain-water. 

= 16.432 grains, Troy, nearly. 
= .0362746 ounces. Avoirdupois, nearly. 

The unit of weight is also equal to the one-millionth part of 
the weight of a cubic meter of pure rain-water, weighed' in va^ 
cuum. It is called a Gram, and is equal to 15.432 grains, Troj, 
which is equal to .0352146 ounces, Avoirdupois, very nearly. 



Table. 



AseendiDg Scale. 






s 


« 


1 


• 

1 


o 


4^ 


08 




a 


d 


*C 


O 


^ 


•3 


!^ 


(3 


1 


1 


1 


1 



The table is thus read : 

10 mUligrams 
10 centigrams 
10 decigrams 
10 grams 
10 decagrams 
10 hectograms 
10 kilograms 
10 myriagrams 
10 quintals 



o 
•fa 

M 
1 



§ 

1 



make 
make 
make 
make 
make 
make 
make 
make 
make 



Descending Scale. 







1 



o 

1 



a 



I 



I- 



I 



1 centigram. 

1 decigram. 

1 gram. 

1 decagram. 

1 hectogram. 

1 kilogram. 

1 myriagram. 

1 quintal. 

1 millior, or tonaeau. 
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UETBIC STSTEX. 



I 



Table of Equivalents. 



5* 3 & 



a 



1^ 



I 

s 



a 

H 



I 



1= 10= 



1= 

1= 10= 

10= 100= 

100= 1,000= 



i 

o 



Is 

10= 

100= 

1,000= 

10,000= 



o 
« 



1= 
to= 

100= 

1,000= 

10,000= 

100,000= 



i 

t 

a 

6 
1= 

10= 

100= 

1,000= 

10,000= 

100,000= 

1,000,000= 



10 

100 

1,000 

10,000 

100,000 

1,000,000 

10,000,000 



1= 



= 10= 100= 1,000= 10,000= 100,000= 1«000,000= 10,000,000= 100,000,000 
10=100=1,000=10^000=100^000=1,000,000=10,000,000=100^600,000=1,000,000,000 



Squivalents in Avoirdupois and Troy Weights. 



1 Milligram 
1 Centigram 
1 Decigram 
1 Gram 
1 Decagram 
1 Hectogram 
1 KOogram 
1 Myriagram 
1 Qaintal 



0.0154 grains, Troy. 
0.1543 grains, 
1.5432 grains, 
15.432*7 grains, 
0.3527 ounces, Ayoirdnpois. 
3.5274 onnces, 
2.2046 pounds, 



It 



it 



it 



u 



u 



= 22.046 pounds, 
= 220.46 pounds, 
1 Millier, or ton. =2204.6 pounds, 

Note. — ^Law of change in the units, and methods of leading, the same 
as in Linear Measure. 



a 



it 



NATUBE OF THE METRIC SYSTEM. 

The Metric system is based on the meteb. From the meter, 
three other units are deriyed ; and the four constitute the 
primary units of the system. They are : 

Quegtiona, — ^What is the unit of weight ? To what is it equal in Tioy 
weight ? To what is it equal in Avoirdupois ? Name all the units of 
the weight, from the lowest to the highest. To what is the millier^ or 
ton, equal? 



GENERAL PRINCIPLES. 
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Meter = 39.37 inches, nearly : unit of length. 
Are = a square on 10 meters : unit of surface. 
Liter = a cube whose edge is a decimeter: unit of volume. 
Oram = the weight of a cube of rain-water, each edge of 

which is a centimeter : unit of weight. 

From these four units all others are derived, according to 
the decimal scale. 

Every system of Weights and Measures must have an inva- 
riable unit for its base ; and every other unit of the entire 
system should be derived from it, according to a fixed law. 

The French Government, in order to obtain an invariable 
unit, ilieasured a degree of the arc of a meridian on the earth's 
surface ; and from this computed the length of the meridional 
arc from the equator to the pole. This length they divided into 
ten million equal parts, and then took one of these parts for 
the unit of length, and called it a Meter. The length of this 
meter is equal to 1 yard, 3 inches, and 37 hundredths of an inch, 
very nearly. Thus they obtained the length of the unit which 
is the base of the Metric System of Weights and Measures. 

The next step was to fix the law, by which the other units 
should be obtained from the base. The scale of tens was 
adopted. 

PRONUNCIATION. 



Mil'li-me-ter. 

Cen'ti-me-ter. 

Dcc'i-me-ter. 

De^'a-me-ter. 

He«'to-me-ter. 

Kiro-me-ter. 

Myr'i-arme-ter. 



AsB. 



Cen'tare. 



Hee'tare. 



Li'tsb. 

MU'K-lX-ter. 

Cen'ti-K-ter. 

Dec'i-ll-ter. 

Dee'arll-ter. 

Hee'to-li-ter. 

Kil'o-tt-ter. 

Myr'i-a-li-ter. 



Gbau. 

Milli-gram. 

Cen'ti-gram. 

Dec'i-gram. 

Dee'a-gram. 

Hee'to-gram. 

Kil'o-gram. 

Myr'i-a-gram. 



430 METBIG SYSTEM. 



TO CHANGE FBOM ONE SYSTEM TO THE OTHER. 

To change, in Linear Measure, from the Metric to the Common 
system. 

GtQe. 
Multiply the meters and decimals of a meter by 3.280833 
(the yalne of a meter), and the prodiict vnll he the result in 
feet. 

To change from the Oommon to the Metric system. 

Bule. 
Reduce the linear measure to feet and decimals of a foo^ 
and then divide by 3.280833 ; the quotient miU he the resuU in 
meters and decimals of a meter. 

Examples. 

1. In 5961.874 meters, how many feet and inches? 

2. In 814163 meters, and 37 hectometers, how many feet and 
inches ? 

3. Express 320 rods, 5 yards and 6 inches in the Metric 
Measures. 

4. Express 1 mile, 3 furlongs, 39 rods and 5 yards in the 
Metric Measures. 

To change, in Square Measure, from the Metric to the Oommon 
system. 

Rule. 

Seduce the number to ares and decimals of the are: then 
multiply by 3.95367, and the product unll be the restiU in 
perches. 

To change, friom the Oommon system, to the Metric system. 

Rule. 
Find the value of the number in perches and decimals of 
a perch: then divide by 3.95367, and the quotient vnU be the 
result in ABE& and decimals of the AJBLE, 



EEDUOTION. 4S1 

Examples. 

1. In 6127 ares, 4 hectares and 3 centares, how many acres, 
roods and perches? ^ 

2. In 32T ares, 15 hectares and 89 centares, how many 
tsqnare feet? 

3. In 4 acres, 3 perches and 200 square feet, how many 
hectares, ares and centares? 

4. In 1375 square yards and 250 square feet, how many 
hectares, ares and centares? 



To change, in measures of volume, from the Metric to the Com- 
mon system. / 

Rule. 
Eeduce the number to LriEBS and decimals of the liter: then 
multiply by 6I.02337S, and the product will be the resvM in 
cubic inches. 



To change, in measures of volume;, from the Oommon to the 
Metric system. 

Rule. 

Beduce the number to cubic inches : then divide by 61.023378, 
and the quotient unU be the resuM in lftebs and decimcUs of 

the LITER. 

Examples. 

1. In 6 kiloliters, 9 hectoliters, 6 decaliters, 8 liters and 4 
centiliters, how many cubic feet and inches? 

2. In ^ hectoliters, 9 decaliters, 27 liters and 15 milliers, 
how many cubic yards, feet and inches ? 

3. Change 27 cubic yards, 16 cubic feet and 16 cubic inches, 
to the Metric measures. 

4. Change 40 cubic yards, 25 cubic feet and 1167 inches, to 
the Metric measures. 



4ft3 METRIC SYSTEM. 

To change, in weights, from the Metric to the QQwrnon ■jfvteiii. 

Rule. 
Reduce the number to grams and decimals of a gram : then 
midtiply by 15.423, and the product toiU be the resvM in grains 
Troy; oTj multiply by .0352146, and the proditct vxiU be 
ounces in Avoirdupois, 

To change, in weights, from the Common to the Metric system. 

Rule. 
Beduce the number to Troy grains^ or to Avoirdupois ounces: 
then divide by 15.423, or by .0352146, and the quotient mU be 
6RAKS and decimals of the gram. 

Examples. 

1. Change 4 qaintals, 6 kilograms, 4 decagrams, 1 gratOB and 
6 centigrams, to Avoirdupois and Troy weights. 

2. Change 2 milliers, 6 myriagrams, 9 grams, 4 decagrams and 
9 miUigrams, to Troy and Avoirdupois. 

3. Change 1 T. 3 cwt. 3 qr. 20 lb. 6 oz., to the Metric weights. 

4. Change 161b. lloz. 4 pwt. 19gr., Troy, to the Metric 
weights. 



Q^e8. — ^In linear measure, how do you change from the Metric to the 
Common system ? How do you change from the Common to the Metric 
system ? 

In square measure, how do you change from the Metric to the Common 
system ? How do you change from the Common to the Metric syst^n ? 

In measures of volimie, how do you change from the Metric to the 
Common system ? How do you change from the Common to the Metric 
system? 

In weights, how do you change from the Metric to the Common sys* 
tem ? How do you change from the Common to the Metric system % 
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PKQV.. EX. Ana. BX. ANS. EX. ANS. EX. ANS. EX. AK8. 

! 1 I SI. II 2 I XIY. II 3 I XVI. II 4 | XVII. || 5 | XIX 
16. II 6 I XXII. II 1 I XXVIII. II 8 I XXIX. || 9 | XXXIII. 
16. II 10 I XXXTII. II 11 I XXXVIII. II 12 I XLIII. || 13 j 
16. II XL VII. II U I XLIX. II 15 I LVL|| 16 | LVIII. || 17^ LIX. 
l^. (| .f8 I LXV. II 19 I LXIX. II 20 | LXVII. || 21 | LXXV 
16^1 72 [ LXXVI. II 23 I LXXXI. || 24 | LXXXVII. || 25"| 
16 11 LXXXIX. II 26 I XCIV. 1 21 \ XOV. || 28 | XCVII. 
10 II 29 I XCIX. II 30 I CXV. || 31 | DCCL. || 32 | MLX. 
16 |! 33 I MMXL. || 34 | DLX. || 35 | DCCCCLX. || 36 | DCXC. 
16 II a^r I ML. II 38 I MMMMIV. || 39 | VMIX. || 40 | IXIX. 

16. II 41 I DCCCVL II 42 | DCVIII. || 43 | VMMMVL || 44 | 

16. iTmML II 19. II 1 I 7 1 2 I 80 II 3 I 9000 || 4 [ 93 
«0. II 5 I 961 II 6 I U08 II 7 | 897021 || 8 | 86029430 | 9 | 4328- 
20. II 021063 I 10 I 967040932 || 11 | 30430208123 || 12 | 360- 
20. II 030702010 || 13 | 5800006000812 || 14 | 75605070905008 
20. II 15 I 904000800200720 || 16 | 6000900704098020 || 17 | 

20. II 80510006040900040900 [ 18 j 6050900001 || 21. || 19 

21. 11 987654321012345678 || 22. || 1 | 621 || 2 | 5702 || 3 | 8001 

22. II 4 I 10406 II 5 | 65029 || 6 | 40000241 || 7 j 59000310 

22. II 8 I 12111 II 9 I 300001006 || 10 j 69003000200 

• - — -- 

23. II 32 I 47000069000465207 || 33 | 800000000000429006009 
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23. II 34 I 9500Q000000000089089306 | 35 j 6000000451065- 
23. II 047104 g 36 j 9990658414U ] 30. | 1 j 2 ; 7 | 2 | 7 ; 3 
30. II 3 I 1 ; 7 I 32. 1 6 I 42600 ; 426000 | 7 j 36860 || 8 j $8.75 
32. II 9 1 433005 || 10 | 8996 ) 11 | iSl 128. 8d. 1 far. 1 12 | 154451b. 

32. II 13 I 7T. 14cwt. 1 qr. 201b | 33. | 14 | 26215 grs 

33. II 15 I 1221b. 2oz. 18pwt. 9gr. | 16 | 29362 gr. | 17 | 
33. II 301b. 4 5 3 3 23 7gr. J 18 | 249 in. | 19 j 1600rd. 8800yd.; 
33. II 26400ft. 316800m. | 20 | r5yd. 2ft. 6m. | 21 | 
33. II 6sq. yd. 2sq. ft. J 22 j 2 A. OK 35P.|| 23 j 45 A. 6sq. Ch. 
33. II 24 I 568 P. I 25 j 967680cu. in. | 26 | 3968 'lu. ft. 
33. II 27 I 440 cords || 28 j 2512 na. g 29 j 144 yd. g 30 | 
33. II 78 E. E. 1 qr. | 31 | 1008 qt. [ 32 j 15 hhd. g 33 | 3024 pt. 
33. II 34 I 129 bar. g 35 | 1984 pt. g 36 j 32 bu. 3pk. 7 qt. 
33. II 37 I 63113856 sec. g 38 | 8 mo. 2wk. g 37. | 1 j 182630 
37. II 2 I 87539 g 3 | 110526 | 4 | 79165 g 5 | 73285 g 6 j 4148- 
37. II 907 g 7 I 395873 g 8 j 24177 g 9 j 66395 g 10 | 22099 

37. II 11 I 73566 J 12 | 833157 g 38. g 13 | 32921 g 14 j 185876 

38. II 15 I 93684 g 16 | 34289 g 17 | 243972 g 18 | $991,546 
38. II 19 I $85,465 g 20 | $770,560 g 21 | 525.892 g 22 | $9638.495 
58. II 23 I ie223 2s. 5d. Ifar. g 24 | 12961b. 10 oz. 2pwt. 
38. II 25 I 453 ft 9 I 3 3 g 26 | 2 cwt. 3 qr. 8 lb. 8 oz. 5 dr. 
}8. II 27 I 43 T. 2 cwt. Oqr. 71b. g 28 | 312 yd. Oqr. 2na. 

38. II 29 I 251 E. E. Iqr. 3 na. g 30 | 143 L. 2 mi. 6 far. 

39. II 31 I 4 fur. 1 rd. 4yd. Oft. 7 in. | 32 | 322 A. 1 R. 4 P. 
39. II 33 I 2224 Tun hhd. 5 gal. g 34 | 339 gal. 3 qt 
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39. II 35 I 230 chal. 25 bu. 3 pk. 4 qt. || 36 | 820 yr. 4 mo. 5 da. 

Ml H ■ ■ 11 

39. II 37 I 904 da. 18 hr. Imi. J 38 | 2T. 14cwt. Iqr. 201b. 15 oz. 
39. II 39 I 23592550 ] 40 | $137915940 | 41 | 88056 

39. II 42 I 121 mi. 4 fur. 8rd. 5 ft. || 40.^ || 43 j $22,009 

40. II 44 I $2t.'740 jj 45 | 2 Tun 2hhd. 29 gal. 2qt. Opt 

. ^ ^ 

40. II 46 I $20308675 | 47 | $30569853 || 48 | $29026 

40. II 49 I $8209.75 [ 50 | $150106 B 51 | 29714 | 41. || 52 | $50- 

41. II 110025 |. 53 I 59808512 || 54 j 2T. 4cwt. 2 qr. lib. 
41. II 55 I 205 acres.'' j| 56 j $75002.295 || 57 | $7425 

41. ||-58 I 41b. 5oz. 6pwt. | 59 | 1053420 || 42. | 68 | 1842 yrs. 

42. |(.61 1 32341 1| 62 | $27131.23 || 63 | $28,105 || 64 | 39yd. Iqr. 
42. II 65 I $180,825 || 66 | $35068.807 || 67 | £b9 28. 3d. 2 far. 

42. II 68 I 66585383 || 43. || 69 | $1019.10 || 70 | $33800 

43. II 71 i 380 bu. 1 pk. || 72 | $458,342 ] 73 | iE57 14s. 2d. 3 far. 
43. 1 74 I $6235 || 75 | 66° 50' || 76 | 10 cents. || 77 | 5860 
47- II 1 I 363296 || 2 | 56579 || 3 j 733071 || 4 | 1711927 
47. II 5 I 41923288 || 6 | 7838180 || 7 | 106026 || 8 | 4391 

47. II 9 I 62786 || 10 | 198621115 || 11 | 3591757651 

48. II 12 I 4199675 1 13 | 8878778 || 14 | 99999977 || 15 j 
48. II $8443.641 || 16 | $806,384 || 17 | $4853673.758 
48. II 18 I £U 18s. 3d. Ifar. || 19 j 3T. 8cwt. 2qr. 71b. 
48. II 20 I 117yd. 2qr. Ina. |j 21 | 59 L. Imi. 3 fur. 28 rd. 
48. II 22 I 8 Tun 1 hhd. 53 gal. 3qt. || 23 | 89 A. 2R. 37 P. 
48. II 24 I 975 bu. Ipk. 6qt. || 25 | 124 cords 58 ft. 522 ia 
48. II 26 I 25 E. E. Iqr. 3na. || 27 | 79ft) 10 § 6 3 
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48. II 28 I 123 43 2^ | 29 | 124 E. E. 3qr. 3 na 
48. II 30 I 96 E. F Iqr. 1 na. | 31 | 12 T. llcwt. 3qr. 
48. II 32 I 2cwt. 2qr. 221b. | 33 | 69 qr. 21b. 14 oz. 

48. II 34 I 1341b. 14oz. 13dr. | 49. | 35 | 10 A. 2R. 18P. 

49. II 36 I 37A. 2R. 34 P. | 37 j l^tda. 21 hr. 56miii 
49. II 38 I 52 hr. 50mm. 54sec. | 39 | $8159.625 | 40 | 183666662 
49. II 41 I 6yr. 9mo. 3wk. Ida. | 42 | 88ft) 0| 63 
49. II 43 I $8.20 I 44 | $39,868 | 45 | $10,626 | 46 | 
49. II £Ul 178. Od. Ifar. | 47 j 6yr. Omo. Owk. 6 da. 9hr. 2min. 

49. II 48 I 6353870 | 49 | 5747 | 50 | 16020 \ 51 | 25712808.91 

50. II 52 I 36190 | 53 | 683021 | 54 | 107445034 | 55 | 6274 
50. II 56 I 4T. 3cwt. 2qr. 231b. | 57 | £19 19s. 2d. 3 far. 
50. II 58 I 2299 mL 2fnr. 4 rd. | 59 | $199,625 | 60 | $175,875 

50. II 61 I $3.2§ I 51. I 62 | 1998756a | 63 | 2899248 

51. II 64 I $73675 | 65 | 22815 | 66 | $198,625 | 67 | 

51. II 80 jr. 8 mo. Oda. 3hr. 30min. | 68 | 655.125 
M. II 69 I 249yr. 1 mo. 11 da. | 70 | 17877 | 71 | $7310756 

52. II 72 I 4 cwt. 1 qr. 181b. | 73 | 7398 | 74 | 2360 | 75 | $526 
52. II 76 I 6274 | 77 | $356.35 gain. | 78 | 3A. 2R. 39 P. 
52. II 79 I 41 eords 5 cord ft. | 80 | $3280.105 | 81 | $44161.987 

52. II 82 I 27r. 8 mo. 19da. | 53. | 83 | $14352.50 | 84 | 

53. II 30 gal. 2qt. 1 pt. | 85 | 50062 | 86 1 15550 | 87 [ 12*» 23' 53' 
53. II 88 I $161,175 loss. || 89 j 2271707 I 90 | 32 yd. Oqr. 2iia 
63. II 91 I £950 2s. 8d. 1 60. | 1 | 6776368 | 2 | 68653214 
60.. II 3 I 3422454 | 4 | 1952883 | 5 | 4354224 | 6 | 1028540646 
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60. II 1 I 24668698404 || 8 | 3329480 ) 9 j 4036084T64 

60. II 10 I 129844534245 | 61. I 11 | 810444 || 12 | 2361312 

61. II 13 I 7212T422 | 14 | 5403-312 | 15 | 124409760 
61. II 16 I 1990n0000 [ 17 I 3165172200 || 18 | 582400000000 
61. II 19 I $104448.48 || 20 | 12501.136 || 21 | 123121.312 
61. II 22 I $71997.312 J 23 | 17019.168 1 24 | $30780.960 
61. II 25 I $21597.440 | 26 | $38824.056 || 27 | $278879.364 
61. II 28 I $379255.968 jj 29 | $9282001.666 || 30 | £%l 6s. 8d. 
61. II 31 I 24 T. 7cwt. 3qr. jj 32 | 118 yd. Xft. 3 m. 
61. II 33 I 114° 26' 15" [ 34 | 56hhd. 7 gal. 2qt. Opt. 

61. II 35 I 598 E.F. || 62. || 1 | 865T. llcwt. 3qr. 201b. 

62. II 2 I 320 yr. 2 mo. Owk. Ida. 15 hr. 12mm. || 3 | 4896 
62. II 4 I 670460 ; 6704600 | 5 j 6704900 ; 57049000 
62. II 6 I 4980496000 ; 49804960000 | 7 | 9072040000 ; 
62. II 907204000000 J 8 | 74040900 ; 740409000 || 9 | 67493600 ; 
62. II 67493600000 || 10 | 129359360000 | 11 | 13729103000000 
62. II 12 I 664763206000000 || 13 | 8799238229600000 
62. II 14 I 2526426017908695000000 || 15 | 1093689368445084- 
62. II 378777040 || 16 | 16714410677359581583737 jj L7 | $61975 
62. II 18 I 3240 II 19 | 2097 || 20 j 133yd. 3qr. 2na. 

62. II 21 I £Z 19s. 4d. 2 far. | 22 | $1031.68 || 63. || 23 | $15 

63. II 24 I $506.88 || 25 | $6336 \ 26 | $5545 || 27 | $16763832 
63. II 28 I 496 mi. Ifur. 24 rd. | 29 | $657 || 30 | $24,375 
63. II 31 I 868 miles | 32 | 7lb 2 1 7 3 03 12gr. || 33 | 
63. II 411biu Ipk. Oqt. II 34 | 427816 \ 64. || 35 | $84.26 
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64. II 36 I $16816.60 [ 37 | 2T. 18cwt 1 gr. 211b. | 38 | $971.04 
64. 11 39 1 461 left ; $1315 price. [ 40 | $1417 || 41 1 $65962788.75 

64. II 42 I 750 II 43 j 13500 | 44 j $243.00 || 45 | 11914 

65. II 46 I $4770.755 || 47 | $61 || 48 | $672 | 49 | 286 yr. 9 mo. 
65. II 50 I 84 rd. 14 ft. || 61 j 50 j 52 | 24 cords. | 53 | $92 gain. 

65. II 54 I 216 II 55 I $149.25 || 56 | 37816 57. | $34.88 

66. II 58 I 669 hhd. 40 gal. 2qt. || 59 | 13650000 || 60 j $202.50 

66. II 61 I $21,475 || 62 | $927.35 | 67. || 63 | $18844.01 

67. II 64 I $132,935 || 65 | £115 18s. 6d. || 72, B ^ I ^^'^^ 
72. I 2 I 36842 | 3 | 269368 || 4 | 275155 | 6 | 7948312 
72. 11 6 I 1147187 1 7 j 72331642 || 8 |> £lb 19s. 9d. 
72. II 9 I 4 A. OR. 33 P. || 10 | 9yd. 2qr. Ina. [ 11 | $79.3445 

72. II 12 I $209,728 | 13 | $66862.18 | 73. || 14 | 15311409i| 

73. [ 15 I 237132 | 16 | 177242 || 17 | 68 J 18 | 44670 
73. J 19 I 27i| li 20 I $17.4512 || 21 | $3,842^^ II 22 | $1,125 
73. B 23 I $0,375 || 24 | $0.81 || 25 | $5.01 || 26 | $52.88 || 27 | 9 
73. B 28 I 95 1 29 I $8 || 30 | 763521 || 31 | 407294|A|^ 
73. II 32 j 13195133^ff | 33 | 1251 39201 iff if 
73. I 34 I 26957 7255882.^^V II 35 | 1424375774814}^ 
73. II 36 I 15395919iffiJ | 37 | 30001000^^^ || 38 



73. II 131809655^^1^ || 39 | 3003355 75||fiif | 40 | 9948157- 
73. II 977,^^^ II 41 I 69085714,^ || 42 | 1258127iAf;^. 
73. II 43 I 119191753T^^^g. || 44 | 17A. 3R. 7 P. 
73. I 45 I Ida. 12 hr. 31min. 30sec.. || 46 | 35 mi. Ofur. 29 rd. 

■ ■ ■ I ■■ ■■^ ■■■■ —— ■■■■■■■ ■■ ■ ■- i» ilMMi » ■■ ■ ,^■■ ■■ ^. ■■■ I I ■ ^ . »■■■■_ 

73. 1 47 I 49 gal. 3^^ qt. || 48 | 2 bu. pk. 7 qt. 1 74. i 49 | $25.25 



ANSWERS. 439 



74. II 50 I 2s. 4d. || 61 | 22 mi. Ifur. 8rd. |j 52 | 316 A. IR. 35P. 
74. I 53 I $27.39t+ | 54 | 98t65 || 55 | $11250 || 56 1 148018fH 
74. 1 57 I I4.T5 [ 58 j $12.50 jj 59 | 157188tVi 

74. II 60 I $1,625 II 61 | 365 days. || 62 | 800008 || 63 j 47 

75. II 64 I IT. 13cwt. 3qr. || 65 | 45 cu. ft. 995 j| cubic inches 



75. II 66 I 30fi|f tons. || 67 | 4424^?^ || 68 | 59' W'H 



"250 
5 



75. I! 69 j 5doz. | 70 | $4.50 1| 71 1 iE273 7s. 6d. || 72 | 41684i\^ 

^ 

75. II 73 I 9 II 74 | $56 J 75 | 666m 1 "^^ I 200000 

76. II 1 I 7175 II 2 I 4600 || 3 | 168525 || 4 | 76850 || 1 | 2725 
76. II 2 I 387321 || 3 | 4413840 || 4 | 15423 || 5 | 2674584 

76. II 6 I 280082 || 77. || 1 | 4800 ||. 2 | 5950 || 3 | 185000 

77. II 4 I 8380225 || 1 | 55975066f || 2 | 49357466§ 
77. II 3 I 355850400 jj 4 | 148072400 | 1 | 7408000 

• 

77. II 2 I 2199176000 || 3 | 242601500 || 4 | 17573500 
79. II 1 I $142 II 2 I $17 II 3 I $14 || 4 | $35 || 5 | $864 || 6 | $172 

79. II 7 I $120 II 8 I $90 || 80. i 1 | $121,615 || 2 | $67.50 

80. I 3 I $737.88 || 4 | $496,875 || 5 | $118.9145 |1 81. || 1 1 $3,024 

81. II 2 I $12.8915 II 3 | $5,922 ; $6.4575 ; $9,198 || 4 | $18.22765 
81. II 5 I $736.68468J || 6 | $876,434 || 7 | $2423.09925 

81. II 8 I $339286.5375 || 82. |i 1 | 254 j 2 | 26251^^0 

82. II 3 I 291147 || 4 | 211488^^ || 5 | 978 || 6 | 954 || 7 1 140848 
82. I 8 I 2025 II 9 | 39252 || 10 | 475542 || 11 | 242172 
82. J 12 I 484344 || 13 | 951084 || 14 | 2250 || 15 | 48126 
82. II 16 I 16215 II 17 | 48645 || 18 | 144378 || 84. || 1 j 387 
84. II 2 I 1548 II 3 I 532 || 4 | 804 || 5 | 15911 J 6 | 1935 
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84. 1 7 I 1809 I 8 I 3216 1 85. | 1 | 1322f ff J 2 | 1740i|§ 
85. I 3 I 218j|ff ] 4 I 83253/^ | 5 | 2459||f || 6 | 4073rW? 

85. n I 9507^111 1 86. i 1 I 4^1^^ | 2 | 146 ] 3 | 9lU\m 

86. a 4 I 158732^gg-g | 5 | 253AUVff I « I 2247|f gg-g 
6. a 1 I 196H I 2 I 3117ff n 3 | 61096if | 4 | 727f^g 

86j5|9096HJ6|69924f || 7 | 6150tJ^ | 8 | 4079/5*, 
89. II 1 I £31 ITs. 6d. I 2 I ^2 9s. 5Jd. | 3 | ;£1 16s. lOJd. 
89. II 4 I $594.50 || 5 | ^£469 5s. J 6 | £931 J 7 | £5S1 6s. 
89. II 8 I iL82 lUs. II 9 I 12.70 || 10 | $555 | 11 | $54750 
89. 1 12 I $3.00 I 13 I $812.25 || 14 | $24,375 || 15 | $G3.4o75 
89. II 16 I $315.40 II 17 |$469.03 || 18 |i^bl oo. || 91. || 3 | 10° 34' 0' 

91. II 4 I 35° 11' 0'' II 5 1 13° 23' 0'' || 92. || 1 | Ihr. 2miu. 8sec. p.m. 

92. II 2 I 2hr. 55min. 24 sec. p.m. || 3 | 8hr, 12mm. a. m. 

92. I 4 I Ihr. 2 min. 20 sec. Fast. ] 93. || 1 | 33° 55' W. 

93. II 2 I 95° 48' W. ; lOhr. 17min. 48sec. p.m. | 3 | 23° 45' 22" W. 

93. II 4 I 120<> W. 1 5 I 156° 59' E. || 94. || 1 | $128 | 2 | 2 bu. 1 pk. 

94. II 3 I 32 1 4 I 463684 || 5 | 416664^ || 6 | 5*7979f J§ 
94. II 7| 7mo. 1 wk. 4|d.||8 1 12yr.|| 9|6mo. Owk. 5d. 14hr. 40mm. 

94. I 10 I 765 II 11 I $72 II 12 I $5 || 13 | $812.25 J 14 | $147.9375 

95. I 15 I iei4 14s. I 16 I iei66 2s. 8d. J 17 | 6d. ] 18 | $6.96175 

96. II 19 I $8.64 I 20 | $93 J 21 | 36 J 22 | 451b. 6oz. 14pwt. 
95. II 23 I 50 I 24 I $2480 gain ; $19 per acre. | 25 | 6780 cu. ft 

95. II 26 I $773,395 1 27 | $4.2408 || 28 1 $16.7025 || 96. | 29 | 7680 

96. 1 30 I lib. 7oz. 12pwt. 11 gr. j 31 1 $ 10 || 32 1 2ba. Ipk. 7qt 
96. 1 33 I 10.75 II 34 | 104 || 35 | 16 || 36 | 52 gal. 1 qt. || 37 | 96 
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96. li 38 I $598281 || 39 | 31680 || 97. || 40 1 130 || 41 \ll9^^S^j 

97. II 42 I 11 hr. 4imn. 32 sec. a.m. || 43 | 12*1° 30' 
97. II 44 I er 35' A's long.; 9hr. 19min. p. m. B^s time. 
^1. II 45 I 10 cords T.C. ft. 15cu. ft. || 46| Icwt. 3qr. 91b. lOoz. 

<.||41 I $164,415 II 48 | 282yr. 6 mo. 8 da. || 49 

97. II 6 gal. 2qt. Opt. 2gi. || 50 | 6° 13 mi. Ifur. 34 rd. 2yd. 
' 97. li 51 I 1000000 II 98. || 52 ] 13824 || 53 | 36 1 00 

98.1 54 I 14 mi. 5 fur. 21 rd. 8 ft. || 55 | 10 || 56 | 36 

98. II 57 I 3 yd. Iqr. 3na. || 58 j 33 || 59 | 13209^^^ 
98. II 60 I $11.88 II 61 I lyr. 205 da. 11 hr. 15miii. 

98. II 62 I $10591021.60 || 99. || 63 | 25 yr. 6 mo. 16 da. 9hr. 

99. 1 64 I $2418, Widow's share ; $1*239, Child's share. J| 65 | 
99. II 13068 \\ 66 | 107° 47'; 1 hr. llmin. 8sec. p. m. 
99. II 67 I 4hr. 56min. p.m.; 26° east of New York. 
99. II 68 I 48 hr. || 69 | 4333|^ || 100. || 70 | $2 || 71 | 46ilbs. 

100. 11 72 I 14 flays. || 73 | 28 bar. 6 gal. || 74 | 24 bar. 19 gal. 
100. I 75 I $85.33^ || 76 | llf^ rolls. || 77 | 7 mi. 6fur. 20rd. 

100. II 78 I 87501b. || 79 | $18.02^ || 80 | 2500 bbl. || 101. || 81 | 

101. II 482 bu. Ipk. 2qt.=: 1st ; 160 bu. 3pk. Oqt. IJpt. = 2d ; 
101. II 321bu. 2pk. Iqt. 0|pt.= 3d. || 82 j 40° 50' East ; 
101. II 35^^o^ II 83 I $2400 = Captain's ; $1000 = Lieutenant's ; 
101. II $600 = Midshipman's ; and $200 = SaOor's. j| 84 | 87° 30 
101. II 85 I 9hr. 33min. 14sec. a.m. || 86 | lOhr. 54min. lOsec.A.M. 

101. II 87 I 19° II 88 I 4800 yd. || 89.] $7410 || 102. || 90 | 514 

' — ■ — — I - - -- t 

102. II 91 I 201 Ibu. II 92 I 1 yr. 338 da. 22 hr. || 93 | 72 = greater; 
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102. 


II 26 = less. 1 94 | $57 = less ; $183 : 


= greater II 95 170 da. 


102. 


II 96 1 $1.1876 1 97 1 $8383^ = 


= A's; $8520i = 


= B's; 


102. 


II $7708^ = C's. [ 98 1 $11651.25 = 


1st; $11576.25 


= 2d; 


102. 


1 $11496.25 = 3d ; $11401.25 = 4th. || 104. || 1 3 


X 3 ; 


104. 


||2x5;2x2x3;2x7; 


; 2 X 2 X 2 


X 2; 


104. 


|2x3x3;2x2x2x3;3 


X 3 X 3; 2 X 


2 X 7 


104. 


II 2 1 2 X 3 X 6; 2 X 11; 2 


X 2 X 2 X 2 


X 2; 


104. 


12x2x3x8,2x19; 2x2 


X 2 X 5 ; 3x2 


t X 5; 



104. II 7 X 7 II 105. ||3|2x5x5;2x2x2x7;2x29 



105. II 2x2x3x5; 2x2x2x2x2x2; 2x3x11 



105. ||2x2xl7; 2x5x7; 2x2x2x3x3 



105. 


||4|2x2xl9; 2x3xl3;2x2x2 x2x5; 


105. 


2x4I;2x2x3x'r;2x43; 2x2x2x11; 


105. 


|2x3x3x5 5|2x2x 5x5; 2x3x17; 


105. 


1 2 x2x2x 13; 5x5x11; 5x2x2x2x2x2x2x3; 


105. 


2X2X2 X 59 ; 2x2x2x2x2x5; 2x2x11x19 


105. 


J 6 1 6X3X1; 2X63; 2x2x3x3x3; 2x5x11 ; 


106. 


115x23; 2X2X29; 2x2x2x3x5; 


lOo. 


5X5X5; 5X5X5X3X3; 2x2x2x5x3x3 


105. 


1 2, 5, 3 2 2, 3, 7 3 5, 7, 3 4 | 2, 3, 7 5 2 


107. 


1 32 2 3J 1 3 14 1 4 48 || 5 | 8^ 6 4| 7 18 


107. 


|8 :^ 1 9 6| 1 10 27 1 11 9 || 12 36 | 108. |1 13 | 4G 


108. 


14 4 15 16J 16 1 8 1 17 471^ || 18 15 19 6210 


108. 


20 6||21 17^ 22 llj 23 ^ 110. || 1 1 1260 



110. II 2 I 7200 II 3 I 1260 || 4 | 1008 || 5 | 10500 || 6 j 10800 
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110. II 7 I 540 II 8 I 420 || 9 j 33a || 10 | 1176 || U | • 

~™' " '-" -■— ■ ■■ II ■■■^ ■■■■ f .■■■■I I I M.MM...M»». ■ .■■lllll.ll ■—_ , . , , _ 11^ 

110. II 144 rods. 16 days = A's time ; 12 days = B's time 



110. II 9 days = C's time. || 111. || 12 | $1680. 112 at *15 



111. II 105 at $16 ; 80 at $21; 70 at $24 || 13 | 210bu. 105 bags 



1 11. II 70 bbls. ; 30 boxes ; 14 hhds. || 14 | 60 days. A = 3 times 



111. 


B — 4 times ; C — 5 times ; D — 6 times. | 112. 2 18 


112. 


3 12 4 5 5 6 6 1 10 1 7 28 1 8 14 


114. 


1 16 2 7 1 3 22 1 4 1 124 5 62 1 6 1 81 7 45 


114. 


1 8 25 9 12 II 10 3 11 $22 per head. 13 - A's 


114. 


No. ; 21 = B's No. ; 29 = C's No. | 121. 1 V" ; ¥ 


121. 


2 ¥;¥ 3 |-f;f^ 4 II; ft 5 -^ ; W 


121. 


6 !I;W- ^ W;W 8 f^;^^^^ ^ Jf;Jf; 


121. 


17' 9. 9. Q.. 9.1.. 9 q 7.7.7.7 A 11. 


121. 


1 7 . 1 7 . iX . JJL 5 6.6.6.6 g 1.717 6 . 
16>T2»8)6 *^ 10)8>4>^ " 5?Tl* ^ J 


121. 


f;l;TV;i?i 8il;¥;¥;¥;^ 122- 1 ^; 


122. 


tV; /ir; i\ 2 tV; A; iV 3 U; ^^;^; tv 


122. 


/fll2.10. 6. 4. 3 \ P. 9.. 6. 3. 2 A 8. 
*la6>a6>i6>a6>!!ftl^ 19>T9»J9»19 " 2ij7 


122. 


TK', rs) YS *^ ^ ; T9 ; tV 8 /g ; /g ; /g ; 5^^ 


122. 


1 3.3.3 9 4.4.4 q 14.14.14 
^ ^4 > ^¥ ) 3^ -^ "44 > 3^F > ¥T ^ ST i 68 > 204 

• 


122. 


4 5=W ; irVff ; /^ 5 ^V ; if; H « 1 tW ; s'tV ; 


122. 


tVV 1 ff ; T^ ; if^j^s B s tVjf ; ii ; I's'o 


123. 


1 fl;H;Hi|2||i;||;e;T¥r 3|HI;jn; 


123. 


141 4 /A ; iif ; AV ; iff 5 if ; f|; A^^ ; HI 



124.1 111; H 2 1i||3|i|;T^;f;|;f M||A;H; 
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184. II; I II 5 1 If ; H; if ; H; f I g I H; H; JW; A; 

124. m 125. i 1 I H* I 2 I W I 3 I H^ i 4 I -V:^ I 5 I HF 
125. 1 6 I ly^ n I My I 8 I X^^ I 9 1 Xf^fi I 10 I HV^ 

125. 1 11 I HV* I 1 I.H* I 2 I -41* I »26- I 3 I ^W* 

i^e^Ml^T^' I 5|M^ I 6H-\J^' i Tj^-^w^'-^ 

126. 8 I l^j" I 9 I miS. I 10 I 1*^*3 II 11 I sj^u 

- 

126. I 12 I »-HVWi?^ I 13 I ^m^ I 14 I x^i^i I 15 I ifi. 
126. 1 16 mp I n I *i^ I 18 I ^^ I 19 I U«^ 

126. 1 20 I i||fA I 21 I -4^fft II 22 I 77^ | 23 j 333| 
127. 1 1 I If I 2 I 12 I 3 I 5HII il^U I 5 I 9 1 6 I 56J^ 
127. 1 1 I liajl I 8|22sV, I 91 640t|^ | 10|5|H I H 1 14^^ 

127. I 12 I 225 II 13 | 191^ | 14 | 14 | 15- | 376|iJ 

127. I 16 I 10731^ r 128. M II Ml i 1 3 I i M U 

128. I 5 I i I 6 I JH 1 7 I ^ I 8 I -n 9 I 11 10 I V» = 1| 
128.1 U If I 12 I Hi 1 13|i| I 14 I ^ II 15|f^f 
128- II 16 I j^ II 17 I H I 18 I A II 19 I il I 20 I ^V, 
128. 1 21 I A 1 22 I tIt I 129- I 1 I ^ I 2 | ^ | 3 f-^ 

129. M I A II 5 I A i 6 I IH n I 1 I 8 I 35f I 9 I 147 

129. n 10 I H a 11 I iW II 12 I T^ i 13 I 13|i B 130. || 1 I M, 

1 ^ft II * O XI II 9 I 12 §. 14 30_ 525 II Q I 1140 52Q 330 96 

i6v. \\ ir 4 » rt II ^ I lTir» ^Tcr» irro» ^ro II ^ I rjo > T2o» i2o> T2^ 

130. II 4 I il, H. Ji H. M II 5 I <^V, 1^. Hg, IB II 6 I f!f 

130- II m WJi^'j.im 8 1 H, H, fi. 'tV II 9 1 w. liTw 

130. II VV« II 10 I V, ¥ II 11 1 \¥> W II 12 I w', t't. Wi 
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130. II ^T M I "ft^* tV' t\» xt II ^ I ih A» il II ^ I Hy It' ¥o* 

l^n li i. I l^-P 15. 132||R|186 23 2 2_0||ft|3i 36 580 150 

IdU. Ij 4 I ff , Tt» TT II ^ I 5^a I fo» 30 II ^ I To» 4^o> To ' To 

I I « ■■ I I ■ I I II I I I I I I ■ 

130. u\H,H, w> fl II » I M, A. If, H a 9 1 fl. H. If. 
130. II H no I W. W. M. '^ H 132. II 1 1 m. ^-i. ^^ 

132. i 2 1 H. ii. n a 3' I If, H. ife n ^ I w. w. A 

132. B 5 I W> il. ife a 6 I W. ife, il I *? I w, w. A 

132. a 8 1 w. m H. H a 9 1 T^v. j^. ^ a 10 1 w. w, 
132. 1 H a 11 1 w. w. M a 12 1 If, w. ^ a 13 1 w, 

132. B*A^H. T^ a 134. B 1 I 'J20far. J 2 I 1666flb. 
134. B 3 I 1840 min. || 4 | 3240 grs. || 5 | ^rd. || 6 | ^yd. 

134. B 'I I luVinr" B 8 I jMt cord. | 9 | 8s. 9d. ; 98. 4d. 
134. 1 10| 6fur. 8rd. 4yd. 2ft. Sin. ; 6fur. 34 rd. 1yd. 1ft. 8^ in 
134. II 11 I 33rd. 1yd. 2ft. 6in. || 12 | ^guin. || 13 | y^ 

134. H U I i^tfit I 1 I flmL B ^ \ mi II 3 I UU 

135. a 4 1 ffi II 5 1 III B fi I If in I m a 8 1 ,8ft^ B q i s^ 

135. B 10 I ifeV a 136. 1 2 II, ^, M, H a 3 I tV^, JAf, il. 1! 
137.ai|2H|a2|3TaiV||8|2|iB^|lTWgB5|4Hl6l4|g 

137. a *? I ^i^ a 8 I 9|f fl 9 I 15III II 10 I llj^ B 11 I 26H 
137. B 12 I lOiSft a 13 I 4|| a 1* I 6^\r a 15 I en a 16 I 13HI 
137. a n I 18^ B 18 I 89/r B 19 1 212^ B 20 | IHJ 8 21 1 65j^ 
137. fl 22 I icon D 23 | 89}f J 24 j 84111 bushels ; I4n||g 
139. B 1 I 14Tl|r"i. a 2 I 2da. 14hr. SOuiin. || 3 | Icwt. 1 qr. 

19 
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139. II 191b. 4Joz. I 4 I 2oz. 10 pwt. 12 gr. || 6 | 9cwt. 1 qr. 
139. II 51b. 8f oz. 1 6 | 20 bu. 1 pk. 6f qt. [ 7 | 3 hhd. 37 gaL 
139. II 3 qt. Opt. Ifgil. || 8 | 55 da. 2 hr. 47min. 30 sec. 
139. II 9 I 2R. 20 P. 11 sq.ft. 58^sq. in. |j 10 \ I'm. || 11 | 
139. II 13s. lOfd. 1 12 I 7 fur. 2 ft. 9 in. J 13 | 222 da. Ihr. 24min, 

m 

139. I 14 I 7oz. Tpwt. aagr. ] 15 | 5 s. 16° 16' 40^V' 
139. 1 16 I 1 yd. qr. 2| aa. || 17 | 1 C. ft. lieu. ft. 466f en. in. 
139. 1 18 I 2C. 4C. ft. 2 en. ft. | 19 | 3 yd. 2qr. Ofna. 
140. 1 20 I 3 A. 2R. 33|P. ] 21 | Ucwt. 3qr. 211b. 11 oz. l^dr. 

140. y 22 I 3 fur. rd. 2 ft. 6iii. [ 141. I 1 I ? I 2 | -^ J 3 | 3^ 

141. M I M II 5 I jv I 6 I A m tIt II 8 I ^Hi I 9 I A 

141. 1 10 I M II IM 2^lV 1 12 I IiIj II 13 I i I 14 I 3A 
141. 1 15 1 Tf II 16 I 14f 11 17 I jff ns I 3f 1 19 I 9^ || 20 | 6f§ 

141. I 21 I 8| 1 22 I ^ n 23 I $72 a 142- || 24 | $f || 25 | 18^ 

142. a 26 I ISJI II 27 I 33^*, || 28 | 22^ || 29 j $j% ] 30 | llSf 
142. 1 2 I tIt II 3 I ^i^ 1 4 I ^ I 5 I ^y I 143. || 2 j 2^ 

143. I 3 I 76i i 4 I 73f| a 5 I 6ff II 6 I 182J^ 

144. I 1 I 9oz. 7pwt. 12gr. | 2 j 7cwt. Iqr. 241b. 8oz. 
144. a 3 I 29 gaL 3|qt. | 4 | ImL Ifur. 16rd. I 5 | Is. 3d- 
144. II 6 I 38' 34f" [ 7 | 563 A. OR. 35f P. | 8 | lOcwt. Iqr. 
144. I 221b. 9if oz. || 9 | lib. 8oz. 16 pwt. 16gr jj lo] 
144.1 



144.1 



2cords2C.ft. 4cu.ft.lll|5Jm. II 12I4I 33 23 4gr. 
13 I lA. IR. 17 P. 21isq. yd. | 14 j^pwt. 18Jgr 



146. 1 1 I 3f II 2 I 1^ il 3 I 71 II 4 I ll^V || 5 | 



16 II 6 I 70 



146. II 7 I 44 j 8 I 1584 || 9 | 608,^ || 10 | 5987f 1 11 | 4536 
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146. I 12 I 5405 I 13 | 6915 B U | 11125 || 15 | 3f | 16 | 12^ 
146. II n I 63 II 18 I 1181 i 19 | U^j j 20 | 19f || 21 | |i 
146. II 22 I ^ II 23 I jy 1 24 I j^ II 25 I U i 26 1 18 || 21 j 130^ 
146. I 28 I j^ II 29 I 14 | 30 | 6316| || 31 | ^^ || 32 j 6|| 

146. II 33 I 4 a 34 I A i g5 I 2f I 36 I 20 I 31 I fl II 38 I U 
U6. II 39 I 2^«r a 40 I 5i B 41 I 14| || 42 | $f j 147. M 48 | "llj 

147. a 44 I 22^ I 45 I 3iV || 46 | 14| | 41 | 1^ II 48 | 8^?, 
147. ||.49 I 65 cents. ] 50 | 34J 1 51 | 43} || 52 | 325 fl 53 j | 

147. II 54 I ^ a 55 I If I 56 I H II 57 I 20| | 58 | 12^ || 59 | 5^ 

148. i 60 I ^ a 61 I 120 A. = A's share ; 80 A. = B's share ; 

148. I 20 A. = C's share. || 149. || 1 | 1 | 2 | ^V 1 3 | 1V3 

149. I 4 Ufir n 5 I ^ a 6 I H m I 36 II 8 II II 9 I 2f 
149. a 10 I IH P IM Hi II 12 I 1^ i 13 I j a U\ 61,>, 
149. a 15 I 1662^ a 16 j 1363 B 17 1 i II 18 j ^ B 19 I Ul 
149. a 20 I 2^ a 21 I 9^ II 22 | i8^ \\ 23 | ^*^ a 24 | 1 /gV 
149-1 25 I Tk II 26 I Ml 21 I ^ a 28| A |29 I ^ || 30 j ^f j 
149. a 31 I 40 II 32 I 1120 || 38 | Ij a 34 j 1^ j 35 \~ ^ 
149. a 36 I HI II 31 I Hf a 38 I ^ || 39 | 825^ j 40 | 4193^^ 
149. a 41 I 16046^ a ^2 I HM3 I ^ II 44 I i a 45 I 22f 

149. a 46 I 68f|f a *7 I 3^ II 46 I U I' 49 | 9f - a 50 | 12^^^ 

150. a 51 |-5Jlbs. a 52 I l^yds. a 53 I IJ a 54 I 4 a 55 I j\ 
150. a 56 I 3/y II 51 I l^V a 58 I 6 a 59 I I a 60 I 21 a 61 I 21| 

150. a 62 I 14:r^r a 63 I ^ a 64 I j^ a 65 I :fe a 151. I 66 | $5^ 

151. a 61 I 19ff a 68 I 14| a 69 I $1 i 10 I $H II 71 I 13^ 
151. a 72 1 lOSiftf a 73 I f a 74 I 4 a t5 I 24i 1 16 | l-J- a Vi I lOi 
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151. 



151 



78 I 4| I 19 I 6 I 80 I 13|^ I 81 | f | 82 | 6096 



83 I HA y 158. 1 1 I lA I 2 I HI I 3 I Hf I * I 100 



152. 



5|«l«lfl'|li|8|35|»|mi 10|24| 111 



152. 



5HI 121 A I !«». I »|15 I 2 lltf I 3|7H| 4 I424H 



153. 



5 I i% I « I 26,^ I 1 1 15 i 8 I l«i I 9 I 81*. Hpk. 



153. 



10 I ImLafiir. 16id.| II | 4inL Tflir. ignLSyd. Of^ft. 



153. 



(.12 I 20^ I 13 I 14 I U I 20|^ I 15 I 2700 = A's share; 



153. 



2800 =: B's dun ; 800 = Cs share. B 154 | 16 | 40 



154. 



17 I in 178. 5d Of fiir. fl 18 ( 24 = John's ; 32 = James' 



154 



19 I 285f II 20 I A, 80 ; B, 24 ; C, 30 ; D, 40 ; 66 rem. 



164 



21 I 467| g 22 I $2^ seUing i«ice ; t^V= l^^ one's gtun; 



154 



$^ = 2d one's gain. | 23 | 257^ jj 24 | 7^ jj 25 | 



154 



1724^ =i A's ; 1231f = B's || 26 | 165 | 156. | 1 | 7ft. 2' 



156. 



2 I 5ft. 2' 6" II 3 I 21ft. 4' 11" 4'" U 4 | 5ft. 7' 



156. 



5 I 3' 3" 2'" II 6 I 2fl;.7'3" || 7 | 15 ft. 4' 10" 4'" 



156. 



t i*i/ afii 



8 I 3 ft. 6' 6" 5'" II 9 1 87 ft 10' 1" 4'" y 10 1 183 ft. 6' 6" 2 



156. 



11 I 223 ft. 8' 4" 9'" II 12 j 81ft. 2' 7" 9'" 6 



166. I 13 I 311ft. irO" 4'" II 14 I 543 a 6' 3" 2'" sum ; 
166. 1 1107 ft. 8' 9^' 2'" diff. || 160. || 1 j 41cu. ft. 3' 10" 
160. I 2 I 43 sq. ft. 6' 6" || 3 1 82 sq.ft. 9' 4" || 4 1 347 sq. ft. 10' 3" 
160. I 5 I 564 sq. ft. 7' 8" 8'" 3"" \ 6 | 2917 sq. ft. 0' 0'' V" 4'" 
IGO. II 7 I 194 sq.ft. 4' 3" 6"' || 8 f 39sq:ft. 11' 2" 3" 
160. I 9 I 296 sq.ft. 10' 6" || 10 | 96sq. yd. 2 sq.ft. 8' 3' 

160. II 11 I 3150 sq.ft. || 12 | 327j^sq.yd. I 13 | 21 sq. ft. 

161. [ 14 I $26.40 I 15 I 10 A. IR. 25 P. \ 16 | 3119sq.ft. 6' 9" 
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161. II It I 99 II 18 I $208.01} || 19 | 89cu. ft. 3' || 20 | 118.49^ 
161. II 21 I 604CII. ft. J 22 | lljf cords j 23 | 24124ff 
161. II 24 I 41958 ] 25 | 19419 cu. ft. 9' || 26 | 849 cu. ft. 8' 8" 
Tei. II 21 I $15,403+ 1 28 I 275^ cu. yd. || 162. || 29 | |19.80« 
163. II 1 1 4ft. r II 2 I 5ft. 3' 3" || 3 | 48ft. 6' J 4 j 8ft. 7 



163. I 5 



12ft. 6' II 6 I 37ft. 3' II 7 I 1ft. 7' || 8 | 8ft. 



1 63. II 9 



6 ft. 6' Sy^i^" II 167. II 1 I .06 I 2 I 1.7 I 3 I .005 



167. i 4 



.27 I 5 I .047 II 6 I 6.41 [ 7 | 7.008 || 8 | 9.05 ] 9 ] 11.50 



167. I 10 



44.7 II 1 I 27.4 I 2 | 36.015 [I 3 | 99.0027 || 4 | .320 



167. II 5 



200.000320 8 6 | .3600 || 7 | 5.000003 | 8 | 4^.0000009 



167. II 9 



.4900 I 10 I 59.0067 | 11 | .0469 [ 12 | 79,000415 



167. II 13 



I 67.0227 II 14 I 105.0000095 || 15 | 40.204000 



168. II 1 



$37,265 I 2 I $17,005 J 3 | $215.08 || 4 | $275,005 



168. II 5 



$9,008 1 6 I $15,069 || 7 | $27,182 || 8 | $3,059 



171. B 1 



1306.1805 B 2 I 528.697893 J 3 | 159.37 || 4 | 1.5415 



171. II 5 



446.0924 1 6 | 27.2087 J 7 | 88.76257 j 8 | 71.01 



171. II 9 1 1835.599 J 10 | 397.547 || 1 1 | 31.02464 | 13 1 90,210129 
171. I 13 I 204.0278277 1 14 | 400.33269960 || 15 | ,1008879 

171. I 16 I $85,463 || 172. || 17 | $1065.19 J 18 | 3.8896 

172. II 19 I $427,835 || 20 1 $19,215 || 21 | $670,975 || 22 I $30,286 

172. 123 I $328,202 f 24 | $248,011 | 25 | $134,634 

173. II 1 I 875.0033 || 2 | 368;5631 j 3 | 7141.51354 I 4 | 51.722 
173. II 5 I 2.7696 || 6 j 157L85 | 7 | .6946 || 8 | .89575 

173. II 9 I 603.925 || 10 | 1379.25922 || 174, | 11 | 99.706 

174. I 12 I 17.949 || 13 | .699993 J 14 | 328.9992 J 15 [ M^ 
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174. 



16 I 6314.9 I 17 I 365.007495 | 18 | 20.9942 



174. 



19 I 260.3608953 | 20 | 10.030181 | 21 | 2.0294 



174 



22 I 999.999 | 23 | 2499.75 | 24 | 103.015 | 25 | .4232 



174. 



26 I 171.925 I 27 | $82,625 || 28 | $26.60 | 29 1 126.84194 



174. 



30 I $761.18 II 175. II 1 I .796875 | 2 | 2.6387 



175. 



3 1 .0000500 I 4 1 1.50050 | 5 |26.99178 || 6 1 10376.283913 



175. 



7 I 165235.5195 | 176. | 8 | .0206211250 | 9 | 28033.797- 



176. 



099 I 10 I 175.26788356 | 11 | .000482045770 



176. 



12 I 216.94165850 | 13 | .000000000294 | 14 | 18616.74 



176. 



15 I 933.8253150762 || 16 |.00715248 | 17 | .608785264 



176. I 18 I .02860992 | 19 | 2.435141056 | 20 | 1296 
176. i 21 I 312.5 I 22 | .375 | 23 | .0036 | 24 | 148.28125 
176. I 25 I 12.13035 | 26 | $24.0625 || 27 | $3192.005625 

176. I 28 I $210.03125 1 29 | $708.901875 | 30 | $2.06525 gain. 

177. I 1 I 4796.4 ; 47964 || 2 | 69472.9 ; 694.729 || 3 | 415300. ; 
177. 1 4153. I 4 I 2704 ^ 27040. J 5 | 129072. ; 1290.72 || 6 | 
177. II 871000. ; 8710. | 7 j 140100. ; 1401. J 179. 1 2 1 258.13007 

179. II 3 I 162.525 || 4 j 2757.89785 || 5 | 3566163 J 180. | 1 | 2.22 

ISO. I 2 I 8.522 II 3 | 33.331 g 4 | 1.0001 || 5 | 12420.5 ) 6 | .005 

■■ — » 

180. I 7 I 4.25 II ^ I .007 | 9 | .075 || 10 | 1.27 | 11 | .015 
180. II 12 I 17.008 II 13 i 25.05068 ; 250.5068 ; 2505.068 ; 
180. II 25050.68; 250506.8 || 14 | 48.65961; 4865.961 
180. II 48659.61 ; 486596.1 ; 4865961. | 15 | 41.622 ; 416.22; 
180. II 4162.2 ; 41622.; 416220.; 4162200. || 16 | 254.7347748; 
180. II 25473.47748; 254734.7748; 2547347.748; 25473477.48; 
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180.1254734774:8 || 17 | .1395646+ | 18 | 1918.515-1- 
181. II 19 I .004735 || 20 1 174.412 |I 21 1 69.7125 || 22 | 1.36832 + 
181. I 23 I 12976.816+ || 24 j .004958+ || 25 | 6.165 
181. I 26 I $9,875 J 27 | $2.15 || 28 | $.62 || 29 | 18 | 30 j 8 
181. II 31 I 14 11 32 I 55.5 || 33 | 269 acres ; $13573.204 cost 
181. II $50,458 average price. || 34 | $7631.8855 share of eldest ; 

181. II $5723.914125 share of others. || 182. [ 2 | 10970 

182. I 3 I 60200 1 4 | 1000 || 5 | 1.00 || 6 | 10 ; 100 ; 1000 ; 

182. II 30 ; 20 ; 2000 ; 12 ; 1200 ; 500000 || 183. J 3 j 8.311 + 

183. I 4 I 1.563+ II 5 I 1.16049+ || 6 | 16.11902 + 

184. 8 1 t 31.69274 ; 3.169274 \\ 2 | 57.13562 ; 571.3562 
184. II 5713.562 || 3 | .675 ; .0675 ; .0000675 J 4 | .049 ; .0049 



184. 11.00049 II 5 I .030467 ; .0030467 ; .00030467 | 6 | .004741 
184. I .0004741 ; .00004741 jj 7 | .497 ; .0497 ; .00497 

186. 1 1 I 79.1188 II 2 | 35.2843 || 3 | 11.5834036 || 4 | 3202.8870 

187. B.l I .25 ; .5 ; .75 jj 2 | .8 ; .875 ; '.3125 || 3 | .375 ; .04 
187.14 1 .015625; .2666f || 5| .125; .003 jj 6| .25714 + ; 
187. 1.44117+ II 7|'.23903+ || 8 | .07157+ |j 9 | .4375; - 
187.11.078125 II 10 | .00448 || 11 | .536; .372 || 12 | .9 
187; II 13 I .73333} || 14 |. 48375 || 15 | .51282+ [ 16 | .5375 ; 
187. I .005606+ 1 IT | .16666+ || 18 | 1.5556f || 19 | .15909,1, 
187. g 20 I $100.80 II 21 | $It.85 | 22 | 30.6111^ J 23 | 2.9166J 

187. 8 24 I 2.8412+ ||I88. || 1 | j; f |j 2 | j ; |i 3 j ^^jth " 

188. Himi; im II 5 I MU 6 I tIti I llM's i 8 Ui 

188. 1 9 I i II 10 I 4 II 189. g 1 I .0546875 | 2 | .325 \ 3 | 3.931ft 
. ^ I 
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189. il 4 I .375 II 5 | 71.15113+ || 6 | .6625 | 7 | .15375 
189.18 I .1225 li 9 | .26175 || 10 j 100511+ | 11 | .64 
189. 1 12 1.91111+ II 13 I .875 || 14 | .01587+ || 15 | .71299+ 
189. II 16 I .2325 || 17 [.972916+ || 18 | .48125 || 19 | .55 
189. I 20 I .001617+ J 21 | .25625 || 22 | .063- || 23 | .10416 + 
189. II 24 1.00994318+ || 25 | .791666+ || 26 | .3375 || 27 | .3125 
189. II 28 I .040909 || 29 | .01875 || 30 | .020265 + 

189. II 31 1 .19672+ || 32 | .34895+ || 33 | .01537+ || 34 | .005 

190. II 1 I 2qr. 17 1b. 4oz. || 2 | Ihhd. 13gaL 3.44qts. 
190. II 3 I 16s. 7(1. 2.99 far. || 4 | 2 gal. 1 qt. || 6 | 
190. ||lwk. 4 da. 23 hr. 59 min. 56.54+ sec. I 6 | 8P. 

190. II 7 I 6cwt. 3qr. jj 8 | Ihhd. 47 gal. Iqt. || 9 | 20 gal. 1 qt. 

191. II 10 I lOoz. 18pwt. 15.99+ gr. || 11 | 3qrs. 1.6 na. 
191. II 12 I 1yd. 2 ft. 11.9+ in. | 13 | 24P. 23sq.yd. 5sq. ft. 
191. II 82.4832 sq. in. || 14 ] 32 mi. 1 fur. 14rd. 4yd. 2ft. 9.408 in. 
191. II 15 I 2ft. 7.5 in. jj 16 j 45 13 13 9.6+gr. 
191. II 17 I 3R. IP. 13.31 sq. yd. || 18 | 9 sheets. || 19 | 111b. 
191. II 20 I 7d. 2 far. || 21 | IR. 14 P. || 22 | 286da. 17hr. 
191. II 18min. 36sec. || 193. 1 1 | .06 || 2 | .08125 J 3 | .034316 
19.3. i 4 I .01328125 || 5 | .0171875 || 6 | .034 || 7 | .028 

193. i 8 I .024219375 || 194. || 1 | .71428571+ H 2 | .2666+ 

194. II 3 I ,4545+ || 4 | .3888+ || 196. || 3 || ; JV ; jg ] ff ; ,\ 

196» \\^\ T^; A; I II 197. II 4 I /g; ^ffl; m-, 37|§; 
197. 1 m ; iU-U II 5 I Hi Hi ',^5', 4iM ; lUh ; ih 

198. ||2 1 .1875^0' II 3 I .0^0344827586206896551724137931' 
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198. II 4 I .^09756' ; .'592' ; .5^3* || 200. ] 2 | 2.4^181818': 

200. I .5^925925'; .008*497133' || 3] 165.16M16416'; .04'040404' 
200.1.03*777777' || 4 | .6*333333'; .4*757575'; 1.7*577577 

201. I 2 1 95.2*829647' B 3 1 69.74*203112' J 4 |55.6*2C 9780437503' 

201. I 5 I 47.3*763490' J 6 i 416.2*542876' J 202. J 2 | 45.7*755' 

202. J 3 I 2.9*957' || 4 | 1.6411*7' || 5 | .65*3'! 0016280907' 
202.8 614.37*4' J 7 1 4.619*525' || 81 1.0923*7' || S| 1.3462*937' 
202. B 2 1 6.53780*5' 1 3 1 1.093*086' || 4 1 1.6411*7' K 6 j 1.7183*39' 
202. I 6 I 1.4710*087' J 7 | 6.1*656' P 8 j n,*068735402' 

202. 1 9 I -.81654*168350' J 203. J 2 j 13.5* U 1 3*961038' 

203. I 3 1 35.024*0' || 4 | 7.719*54' | 5 | 20 7837*428571' 
203. 16 j 3.1*45' 1 7 | 3.*8235294117C47058' Ij 8 | 1.2*6' 
203. 1 9 I 15.48*423' 



205.1 21- 1 ^ Mli! = L_ = , 

205. 1^ '39 1+L =1 2'^ 1 + ' 

205.1 iT^ ^ >+L_ = s 

205.1 47_1_ „ 67 L_^jl + L_:_. 

205.i**'65-l + l_J;Jf*'85 H-1_J;^,2 + J-* 

205.1 2+1 *_, 3+1 ^_^ 



205.1 1+L_^_» 1+i^ =U 

2 + 1_" 

_,, M 

205.1 i+i~" 1+r" 



205.1 l+L_L-8 2 + 1 ='# 

205. 1 l + lZI!_i3 l + Li. 



205. 1 *• ' 87 ~ 2 + JLZL-V *^^ *+iZ!.= 7 
205.1 2+£2!__, "I+LiLB 

205.1 i + i~L_,T i+L_!l 



-ii 3+12j!5 

205. 1 (/,V + iVr) -^ 2 = m\\ An8. T+i ~ "^ 



205.1 .5 + ^-*^ 3+1 ^3, 
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208. a 2 i V = 4 a 3 1 V = 5 I 4 I ^y = f II 5 I 60 -^ 
208. II 20 = 3 I 6 I i^S=2 [ 1 | lXs^ = f.o|^l|| 



208. 


1|8 t = 


* 


1 


9 1 tS = 


i 


10 


^1 


= i II 


11 IM 


4 


208. 


12 if 


= 


i 


i;i3 i 


14 1 


i 


15 


i 16 


iVin 


A* 



208. II 1 



209. 11 6 



112cwt. II 2 I 5 tons. || 209. || 3 | 60 || 4 | 6 | 5 | ^7 



32 n I 28 II 8 I $65 I 211. || 1 I ^ = ^^ II 2 | a? = 27 



209. II 3 



a? = 9 II 4 I a? = -J II 5 I 38 II 6 I 56 I 1 I 12 II 8 I 40 . 



213. II 1 



a? = 21 II 215. II 1 I 330 II 2 t 90 II 3 I 504 ] 4 I 2.08 



215. II 5 



875 II 216. II 6 I 99 n I 2762^ || 8 | 20 || 9 | 122.85 



216. II 10 



1400 II 11 I 16485 II 12 | 121.875 || 13 | $27 



216. II 14 



7ioz. II 15 I 3533.936 || 16 \ 86.62 | 17 1^^39679 10s. 



216. II 18 



9 II 191 8f rd.|| 20 | 160 yds. || 21 | 7 J || 217 || 22 | 10 



217. II 23 



920 1 24 I 64 II 25 I 39.375 || 26 | 382.85 || 27 | 63 



217. 
217. 



II 28 



$.036 1 29 I $7080.48 || 30 | $1.9.25 | 31 | 2.10 



II 32 



52.50 II 33 I $Jf I 34 I 7200 j 35 | $37,909 + 



217. II 36 



225 II 37 I 20 II 218. || 38 | 54 || 39 | 12 || 40 [ 6 



218. II 41 



160 II 42 I 40.47 || 43 | 10 yr. || 44 | 5^ || 45 1 132.589-f 



218. II 46 



11 2^ II 47 I 18.66f II 48 | 56.355 || 49 | lOej || 50 | 40 



218. II 51 



112.86 1 52 I 18090 || 219. i 53 | 21 gal. || 54 



219. II 2U 



2 to A ; 1125 to B || 55 | .625 || 56 | 6f || 57 | $15.86| 



219. II 58 



168 lbs. II 59 I 93|- || 60 | 552 || 61 | 17444 



219. 
220. 



II 62 



6hr^32mm. 43j^ysec. || 63 | 140 || 220. I 64 | l^da. 



II 65 



22^ da. II 66 I 45 || 67 | 13^^ || 68 | 20| || 69 | lOJ 



220. II 70 



l^ II 71 I 810 II 72 I 6 II 73 | lOlir. 40 min. 36^ sec. 



2:'20. 11 74 



16^ times. II 222. || 1' | 161 | 2 | 7200 || 3 | 187^ 
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222. II 4 I 12 J 6 I 10 J 6 I 921. II 223. 1 | 3a I 8 | 292.5 |[9 | 156 

223. II 10 I 9600 II 11 I 60 || 12 | 13f || 13 | 8571f |j 14 | 3hr. 

223. I 15 I 15471.04 || 16 | 3}f || 224. || H | 180 J 18 | 13J.m. 

224. II 19 I 14| II 20 pi I 21 I 91^ \\ 22 ] 32 J 23 | 32 | 24 1 132 
226. B 2 I $1000, A's; $1200, B's ; $800, C's J 3 | ni4.28f A's 
226.'i 285.71f, B^s || 4 | $4030, A's ; $3980, B^s ; $3980, C's ; 
226. I $4010, D's 8 5 I 100, A^s ; 140, B's ; 200, C's J 6 | 

226. 11 $3333^, 1st ; $3000, 2d ; $3000, 3d ; $2666|, 4th 

227. II V I $3000, widow's; $1500, son's | 8 | $12961.50, A's ; 
227. J $15737.25, B's ; $10802.25, C's ; $1833, D's gain. 
227. II 9 I $450, A's ; $600, B's ; $750, C's || 10 | 4242.50, A s 
227. 1 stock ; 1697, A's gain : 5939.50, B's stock; 2375.80 B's 
227. II gain : 6788, C's stock ; 2715.20, C's gain. || 11 | 237.75, 
227. ||A's; 181.0625, B's ; 125.4375, C's ; 70, D's. jj 12~j 
227. I 87.831 4- A's ; 65.06+ B's; 48.795, C's; 68.513, 

227. 1 D's. II 13 I 2553, A's ; 3401.70, B's ; 1405.30, C's. 

228. II 14 1 150631, B's ; 9586^, A's. || 15 | 1015.331 the first ; 
228. II 1523.00, the second ; 2030.66f , the third. || 2 | 16.38, A?« ; 

228. II 35.10, B's ; 18.72, C's. J 229. i 3 | $7 || 4 | 6577.23|^3, 

229. II A's ; 1822.76^, B's. i| 5 | 288, A's ; 270, B's ; 240, C's. 

229. II 6 I 280, D's ; 168, C's. || 7 | 2648.86xV, A's ; 2901.13/x 
229. II B's ; 1850, C's. || 8 | $800, B's stock ; 15mo., C's time. 

- - — - . .. . - _ ^^ ■ - - ■ ■ 

231. 1 1 I 50.24 II 2 I 114.78 || 3 | 1.1875 B 4 | 2.839375 
231. II 5 I 1.002 II 6 I 12 II 7 I 90 H 8 I 16.74 || 9 | 47.725 
231. II 10 I 27.54 II 11 I 300.365 || 12 | 15.75 || 13 | 160 
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231. i 14 j 418.125 | 15 | 4344.35 | 16 | 2625 || 17 | 5144.625 
231. I 18 I 12500 I 19 | 3867.01875 | 20 | 15000 | 21 | 22.95 

231. I 22 I 43.20 | 23 | 65 | 24 | 742.85 | 25 | 205 

232. I 1 i 20 I 2 I 12i I 3 i 7i I 4 I 13-1 I 5 I 25 I 6 I 87^ 

232. I 7 I 571 I 8 I f % J 9 | 47^'^ || 10 | 33J | 11 | 37^ | 12 1 12§ 

233. j 13 I 87i I 14 I 80 I 15 I 70 I 16 I 66| | 17 | 16'J 
233. I 2 I 1900 I 3 I 700 g 4 j 400 I 5 I 15000 | 6 | 142f 

233. I 7 I l,9f I 8 I 90 | 9 | 7800 | 10 j 4392 | 11 | 20800 

234. I 1 I 388.1188 || 2 | 9000 ( 3 | 550 || 4 | 756 [ 5 | 30-123-V 

235. I 6 I 740 I 7 I 37777.77^ | 8 | 5400 | 9 | 4 | 10 | 5425 

235. I 1 I 160 g 236. || 2 | 750 | 3 [ 950 g 4 | 30000 g 5 | 13500 

236. g 6 I 50000 g 7 | 5000 g 8 | 2600 g 237. g 1 | 33.75 

237. g 2 I 27.411 g 3 | 236.25 g 4 | 6.15yV g 5 | $.695 per bushel. 

238. g 6 I 8766 g 7 | $.56 . || 8 | 915.75 g 9 | 733.20 
238: g 10 I 11765.31} g 11 | 444.75 g 12 | 1970.775 g 13 | 2cts. 

238. g 14 I 18860 g 15 | 1}% g 16 | 90 cents, g 239. g 17 | $3.20 

239. g 18 I $.96 g 19 i $18.03 g 20 | $.66 g 21 | $1.80 g 22 | 18% 
239. g 23 j 25 S g 24 | Neither, g 25 | 80 % } 26 | 25 % 

239. J 27 I 160.34375 gain ; 4|% g 240. g 28 | $1041.15908^ 

^ ■ ' ■ — 

240. g 29 I 25 Vo on gold ; 20 •/. on paper. || 30 | 1612.90^f 

240. g 31 I 14980 g 32 | 10562.50 || 33 | 20000 g 34 | 2G0000 
240.135 I l^Vo g 36 I $426 g 37 | $400 || 38 | 170 

241. g 39 I 548.80 g 40 | 350, 1st; 525, 2d ; 70, gain, g 41 | 6 
241. 1 42 I 4375 g 43 | 45 »/• g 44 | 25.65 lost, g 45 | 3450, cost; 
241. g 5% loss. 1 46 I 40 «A || 47 | lOf •/« g 48 | 339, cost ; 508.50 
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242. II 1 I 188.50, com. ; 1351.50 paid over. || 2 | 40.71, com. ; 

• 

242. g 1359 laid oat. || 3 | 34.8315 g 4 | 164.53125 

243. II 5 I 96.33; 5831.61 || 6 | 163.80, com. ; 4340.10, cost. 
243. II 1 I 115.39i II 8 [ 6835.283 || 9 j 935 || 10 | 420.923 
243. II 11 I $10 II 12 I 2511.36 || 13 | 39.1815, charges ; 1261.062c 

243. II trans. || 244. || 14 1 11164.105+ ; 235.295+ || 15 1 15 tons 

244. II 16 I 63.625, com. ; 4544.642+ bu. || 11 | 158bbls. , 

244. II $2412.66 || 18 | 183.0001+ ; 3.6612+ j 19 | ^if^'l* 

- - ' 

244. II 20 I 2t^V"/" II 21 I 8^% || 22 | 11^% || 246. || 1 | 43.815 
246. II 2 I 60.9815 j| 3 | 224.91 || 4 | 360.2832 || 5 | 413.844 
246. II 6 I 1312.50 || 1 | 283.8438 || 8 | 422.8916 | 9 | 1112.90 
246. J 10 I 265.2345 || 11 | 1893.15 || 12 | 313.2495 [ 13 | 135 
246. II 14 I 1016.015 \ 15 | 120.80 || 16 | 5196 || 11 | 20.909 
246. II 18 I 26.313 || 19 | 458.88 || 20 | 1919.5013J || 21 | 5618.15 

i- ■ - - - - - ■■ ■ ii- I ■ - I - -- ■ a 

246. II 22 I 628.416f || 23 | 64.0625 [ 24 | 151.65625 
249. II 2 I 42.24325 || 3 | 420.253125 || 4 | 213 || 5 | 181.25 
249. II 6 I 11.0415 II 1 I 132.1101+ || 8 | 26.9586+ || 9| 
249. II 416.1613+ || 10 | 1334.2181+ || 11 | 120.0693 + 
249. II 12 I 40.0968 || 13 | 81.6118+ || 14 | 162 \ 15 | 221.266 
249. II 16 I 389.2466 || 11 | 135.3114 jj 18 | 42.9404 + 

249. II 19 I 84.6855 j 20 | 55.6685+ | 21 | 32.666-| 

250. II 22 I 8590.8333^ \ 23 | 36 || 24 | 93.1843+ I 25 
250. I 160.4408+ || 26 j 12.963+ 1 21 | 82.036+ || 28 j 10.964 
250.129 I 819.46103+ ['30 | 801.169 || 31. | 933.1513+ 
250. II 32 I 499.339+ || 33 | 140.6444+ || 34 | 6085 
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251. II 35 I 403.858 || 36 | 9337.50 || 1 j 394.325625 || 2 j 697.986 

251. II 3 I 3339.613 || 252. || 4 | 823.902+ I 5 j 4640.532 + 

252. II 6 1 1976.6305+ || 2 1 iB45 &s.'l|d. [ 253. || 3 1 iB45 12s. 4d.+ 

253. II 4 I £lbi 7s. Od. 2 far. J 5 | igll33 10s. 9id. | 6 | 
253. II iS199 6s. 3fd. I 7 | JS6 16s. 5d. || 255. || 2 | 5359.3664+ 

255. g 3 I 8925.5443 | 4 j 1127.041 || 5 | 190.758 | 256. D 6 | 

256. II 156.20+ I 257. |j 2 | 3976.782f I 3 ] 439.80 || 4 | 6234.76 

257. 1 6 I 30000 || 6 | 952.576+ 1 7 | 7% | 8 | 10% ] 9 | 5^% 
258.110 I 12J% II 11 I 2yr. 6mo. [ 12 | 16yr. 8mo. 

« 

258.113 I 5yr. 4mo. || 14 | 1 yr. 6 mo. 20 da. || 15 | 7500 
259. 1 2 I 25.3575 | 3 | 291.7215 J 4 | 57.3048 || 5 | 73.0154 + 
259. II 6 I 83.20 || 7 j $845.8376+ || 8 | $48165.9388+ || 9 j 
259. B $14523.55509+ |[ 260. || 1 | 562.50 || 2 | 184.499+ 
261. II 3 I 21 II 4 I 6000 || 5 | 1902.587+ 1 6 | 236.438 = dis. ; 
261. II 2763.562 pres. value. |j 7 | 1379.6123+ || 8 | 3538.0835 + 
261. II cash value; 388.0835+ gain. || 9 | 9890.23864 + 
261. i 10 I .00414+ at 7icts. || 11 | 13.33^' || 12 | 2369.2617, 
261. II cash value ; 61.9883, diff. || 265. || 1 | 6.15 || 2 | 7.65 



265. 1 3 



23.2913 dis.; 476.708 pres. value. || 4 | 1225.3555 



265. II 5 



4.375 II 6 I 82.5916 gain. || 7 | 11.785 || 8 | 15.4044 



265. II 9 



981.21 II 10 I 474.375 || 266. || 2 | 296.50 || 3 | 697.20 



266. II 4 



1041.666f II 5 I 3522.092 || 268. || 2 | 387. || 3 | 90 



268. II 4 



2559.06, A's ; 3210.6375, B's. || 5 | 153 || 2 | 5320 



2^8. II 3 



666 114 I 17455.60 || 269. || 5 | 59.110 || 6 | 21875 



269. II 7 



7999.6875 || 8 | 213500 | 9 | 307 I 2 | 3529.411 + 
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270J3 I 66*1 4 1 4000 || 5 | 7235.142+ || 6 i 8000 
270. 1 t I 10432.432+ J 2 | 8Vo || 271. || 3 | 8 Vo || 4 | 8% 
271. 1 5 I 5Vo II 272. || 2 | 20 Vo \\ 3 | 41f % || 4 | 12^% premium. 
272. 1 2 I T% best. | 3 | 8% best, || 4 | 166.G6| || 274. || 1 
274. i 5168.59 || 2 | 158.40 ; 237.60 || 3 | 252 ; 126 || 4 | 300 
274. 1 5 I 89.55 || 6 | 47.81|- | 7 | 1252,12^ || 8 | 163.80 

274. 1 9 I 16481.25 || 10 [ 5^% || 275. || 11 | If % J 12 | i^Vo 

275. I 13 I 24000 | 14 | 9020 || 15 | 127.4625 y 16 | 298.2546 
277. II 1 I 121.72 II 2 | 232.50 | 3 | 262.50 || 4 | 20 J 5 | 98.20 
277. i 6 I 120 1 7 I 9101.635 || 278. || 1 j 411.15 y 2 | 757.908 

279. I 3 1 1227.395 y 280- y 1 | 7051.63415 y 2 j 9049.53795 

280. y 3 I 23058.6765 J 281. y 4 | 2195.95 J 5 | 2159.613-f 

282. y 1 I H"/« II 2 I 37901125 y 283. y 3 | 1^% ; 82.25, A's tax ; 

283. y 56.9075, B's tax. g 4 | f%; 15.50 y 5 | 5820 y 6 | 
283. y 22236.197 y 7 | 4656.05, whole tax ; 5 mills on $1 ; $27 ; 

283. y 6.8775, G's tax ; 12.78, H's tax. | 284. i 8 m cts. on$l ; 

284. y 112.50 ; 18. y 9 | 7.40 ; 9.225 | 285. y 1 | 12mo. y 2 | 9 

285. I 3 I 8|mo. y 4 | 7mo. 3da. y 5 | 6}mo. y 6 | 6mb. 6da. 

286. y 7 I 26^ da., or July 28th. y 287. y 2 | 28/3V, or AprU 

287. y 29th, Eq. time of purchase ; Dec. 29th, Eq. time of paym't. 

287. y 3 I 78^ da., or Oct. 18th. || 288. y 4 | 76^/-j^\da., or 

288. y July 13th. | 5 | 21^|y, or 21 days. [ 2 | 9f mo. 

289. y 3 I 5|.mo. y 2 | 2|mo. y 3 | 5f mo. | 4 | 421 da., from 
289. y Jan. 1st ; or on Feb. 26d, next year, j 5 | July 8th, 1857. 

291. y 2 I $.58 int. balance ; $700.58 cash balance, y 292. { 3 | 
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292. II $46.20 int. balance ; $403.80 cash balance, -jl 4 | $.70 int. 

292. Q balance ; $620.'70 cash balance. || 293. || 1 j 109 da. from 

293. 1 AprU 2d, or July 20tb. jj 294. || 2 j 2449.T5 balance ; 

294. II Sept. 30tb. | 3 | July 19tb. jj 295. || 1 | $.50 || 2 | $ 66 
296. II 3 I $.49 II 4 | $1.00 jj 5 | 75° J 6 | 19 || 7 | $.13|- 

296. II 8 I $.30 loss. || 298. || 1 | 1 lb. at 8 cts. ; 1 lb. at lOcts. ; 

' 

298. II 31b. at 14 cts. j 2 | 1 lb. of each. || 299. || 3 | 1 calf, 

299. I 2 cows, 1 ox, 1 colt. || 4 | 3 gallons.^ || 300. || 1 | 201b. of 

300. II each || 2 | 75 lb. of each. || 3 | 36 gal. at 7s. ; 24 gal. at 
300. II 7s. 6d. and 9s. 6d. ; 12 gal. at 9s. || 4 | 10 at $2, and 15 at 
300. II $f II 5 I 251b. at 5 and 7 ; 1001b. at 7^ ; 37^ at 9j ; and 

300. I 50 at 10 I 301. || 1 | 221b. of each. |t 2 t 9gal. water,. 

301. II 40Jgal. at $2.50, and 13^ gal. at $3,00 || 3 | 12 sheep, 16 
301. II lambs, 12 calves. || 4 | 8 at $6, 8 at $7, 4 at $19 
301. II 5 I 90 gal. at 4s., and 10 gal. each at 6s., 8s., and 10s. 
301. II 6 I 6 vests, 12 pants, 6 coats. || 7 | 30 at 15, 4 each of 20, 
301. II 22, and 24 || 8 | 10 at $^, 15 at $1, 10 at $5 

304. 1 3 I $260.9932 || 4 | 713.37 || 5 | 6T. 14cwt. Iqr. 16.681b. 
304.16 I 6T. 13 cwt. 2 qr. 41b. ; $308.4774 || 7 | 792.612 

305. II 8 I 119(;.343-f || 9 | 255.835 -f || 10 | 4.09+ || H j 
305. II 398.1 199 || 12 | 466.27875 || 13 1 1101.24 gain ; 14 cts., price 

* ' ' ■ ■™ ^^^^^^^^^■ -^ ■ - — — ^^^ ■■ ■ —— .— ^^iim » ii ■ ■ i ■ i ■ ■■■!■»■ ■■■ ^i ,■■! i ■ ■ ■ , . ■■^■— ^^ 

305. II 14 I 7936.50 || 15 1 820.4625 || 16 | 423.36 || 17 | 251.453-4- 

306. II 18 I 1457.75 || 19 | 22.605 cwt., tare ; $68.5856 duty 

307. 1 1 I 225^ tons. || 2 | 438|f tons. || 3 | 729^ tons. 

307. II 4 I 1006.57+ tons. | 316. || 1 | 8591.975 U 2 | 8637.10875 
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316. II 3 I 9^*7.636 Q 4 | 9970 || 5| $15006.305 || 6 | 9801.9299 + 

317. II 2 I 176204.4729+ if 318. || 3 | igUOU lis Tid. 

318. II 4 I 6005.368+ || 5 | 807.874+ || 6 | 9096.806+ 

319. I 2 I 7% premium. || 3 j 12286.06 || 4 | 84597 francs 66 
319. J centimes. J 1 j 6657.693 || 2 | 1250.62 ; 3% nearly^ below 
319. 1 par. || 321. || 2 | 5761.31+ florins. || 3 | 9962.219+ 

322. II 4 I 3495.839 + Sp. doll. | 323. || 1 | 16 J 2 | 225 

323. 1 3 I 20164 i 4 | 214369 || 5 | 1795600 || 6 | 605.16 
323. II 7 I .276676 || 8 | 9.765625 || 9 | .00274576 J 10 f ^ 
323. a 11 I ff 1 12 lii i 13|fjff II 14 \mU II ^5 | 58.140625 
323. II 16 I 250^\ II 17 | 51030.81 || 18 | 216 || 19 | 13824 
323. II 20 I 1953125 ] 21 | 2515456 || 22 | 20736 || 23 | 59049 
323. II 24 I 76.765625 || 25 | 10.4976 | 26 | .0184528125 
323. II 27 I HH II 28 I iff || 29 | ^^i^ || .30 ( bl^^j, 
323. II 31 I IfHH I 32 I 14886.936 g 33 | .000244140625 
323. II 34 I 2893640.625 || 327. || 3 | 7 [ 4 | 12 || 5 | 15 | 6 | 48 
327. II 7 I 89.409+ || 8 | 25.05 || 9 | 137.84+ J 10 | 1663.8677 + 
327. II 11 1 191.713+ II 12 | 1000 || 13 1 311.011+ || 14 j 173.853 + 
329. II 4 I § 11 5 I if II 6 I .14 II 7 I 2.5 II 8 I 16.7 || 9 j .453 || 10| 
329. II .93+ II 11 1 .9682+ || 12 1. 1581+ || 13 | V'5|' = 2J.. Ans. 

Ml I I I - - " I I ■■■II. JB-M _■ i_- I ij ■ ■ ■ Ml I ■ I- - -I -r-i 1» 

329. II 14 I y. '7994 = .89409+ Ans. | 15 | .v/:222| = .4714+ Ans, 

329. II 16 I .779+ || 17 | .149+ |i 18 | 5.01 || 19 | 14.015 
329. II 20 I 1.2247+ | 21 | ff || 22 | f || 23 | .2828+1 24 | 
329. II 11.618+ I 25 | .885+ || 26 | 75.15 j| 27 | 400.06 

N * • 

331. |- 1 I 343 II 2 I 221 II 3 1 21^j I 4 I 60 rd. wide ; 180 rd. long. 
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331. I 6 I 40 rows ; 80 trees inarow ; 10 A. OR. 29 P. 168f sq. 
831. I ft. area. || 6 | 15 ft. | 332. | 7 | 135 | 8 | 94.7084- 

332. I 9 I 53.33^ ft. || 10 | 8.66+ ft. | 11 | 825.8 mi. | 12 | $100 

332. I 13 I 75 I 14|28.28 + ?t. | 333. | 15 | 6 in. | 16 | 
333.1 11.041+ rd. || 17 | 4.405+ in., 1st man's share; 

333. I 5.739+ in., 2d man's share ; 13.856+ in., 3d man's share. 
336. n 1 I 12 I 2 I 49 g 3 | 36 | 4 | 247 | 5 | 179 || 6 | 864 

336. I 7 M39 I 8 I 3072 | 337. | 1 | 2.028+ | 2 | 12.0016+ 

337. I 3 I .232+ I 4 | 27.0002+ | 5 | .729+ || 6 | .015 
337. II 7 I .188+ I 8 | 4.339+ | 1 | f || 2 | H 3 | 3| J 4 Mi 

337. I 5 I i II 6 I j^, 1 r I fl I 8 I M » M 1-987+ | 10 | 3.83+ 

338. II 1 I 27 ft. II 2 I 19 ft. long ; 2166 sq. ft. area. || 3 | 36 ft., 
338. II length of side. || 4 | 8.57+ ft. || 5 | 9.77+ ft., length ; 
338. I 19.54+ ft., height. || 6 | 10.125 cu. ft. J 7 | 45ct8. per yd.; 
338. B 2025 jd. | 9 | 641b. I 10 | 8 ft., length of side. || 11 j 8 

338. II 1^ I ^1331 I 13 I 12 in. long; 6 m. wide; 1 in. thick. 
339.114 I 24 ft. long ; 20 ft. wide ; 9 ft. deep. || 15 [ 20 ft. 

339. 1 16 I .54+ in., 1st woman's share; .69+ in., 2d woman's 
339. I share ; .99+ in., 3d woman's share; 3.77+ in., 4th 
339. I woman's share. || 340. || 1 j 89 || 2 | $80 || 341. y 3 | $396 
"^41. II 4 I $1550 II 5 I 17ird. B 6 | 201ft. || 342. || 1 | 5 miles. 
.42. II 2 I $2 II 3 I I inches, g 4 j 15,.18, 21, 24, 27, 30, 33 

343. I 1-1 2780 II 2 | 226 last term ; $64.96 whole. ( 3 | 7914mL 

343. II 4 I 10 mi. 7 fur. 27 rd. Hyd. jj 344. || 1 | 6551 

344. II 2 I 13da. ; 312m. || 3 | 6 || 346. || 1 | 1 B 2 | 3125000 
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346. II 3 I ^V I ^ I $100000000000 || 5 | $3200 || 6 | $54000 

346. II 7 I $327.68 || 8 | $695,508 || 347. || 1 | 118081 |j 2 | 2044 

347. i 3 I 11184810 ][ 4 j $42949672.95 1 348. || 5 | 938249- 

348. II 922+ ships. || 355. || 16 | $4.4954 || 359. || 22 j 4166.40 

' ^^p-i » ■ ■ I ■ ■ I ■._ J I i_i m. ^am i jmim^wiu r i m — w r-w 1 • T 

359. II 23 I ^ II 24 | 36'ft. ] 25 | 1770 ( 360. || 26 | 2y 

360. II 27 I 4.33^ || 28 | 100 || 29 | 5500 yd. \ 30 | 117 | 31 j 693 



360. II 32 I llcts. I 33 | $56 || 34 | $5600 || 35 | 7^cts. || 36 | 

^ - 

360. II $43 II 37 I $246.75 gain. || 361. | 38 I 5hr. 27miQ. X6r^sec. 

- ■! II II I I II I -* II I !■ I _ 

361. II 39 I 40 II 40 I 10 . 1 41 | 36 days, i 42 | l|f 
361. II 43 I 60 = Ist part ; 100 = 2d part ; 140 = 3d part ; 
361. II 180 = 4th part. || 44 | 16| in. || 45 | 2/^^ mo. || 46 | $2.20 

361. II 47 I $12 II 48 | $1.20 || 363. J 49 | 78.652+ discount. 

362. II 50 I $129.60 || 51 j $19,375 most advantageous on time. 
362. II 52 I 292.823 gain | 53 | 122.70 = A's share ; 163.60 = 
362. I B's share ; 196.32 = C's share. || 54 j $2317.15 = A's ; 
362. \ $1853.72 = B's ; $2317.15 = C's ; $2780.58 = D's. 
362.155 I $95.10'= A's; $95.10 = B's ; $133.14 = C's ; 

362. I 152.16 = D's. [ 56 | n\oz. \ 57 | 8|da. || 58 ] 17 times. 

363. II 59 I 4}|da. || 60 | 5 mo. 24 da. || 61 1 68 da. || 62 1 126 gal. 

363. I 63 I $172.78 loss on stocks. || 64 | $3312.417+ || 65 | $42.60 

364. I 66 I 4 yd. || 67 | 140 miles. || 68 |. $2, the 1st ; $6, the 
364. 1 second. || 69 j 100 || 70 | $3825 { 71 | $144 gain by bor- 

364. 1 rowing. [ 72 | $36000 \ 73 j 41.183+ || 365. jj 74 | The 

365. II second, 10 days after the 3d ; the 1st, 8 days after the 
365. II 2d, .or 18 days after the 3d. || 75 | $6890 || 76 | 100 A., 
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385. 
365. 



1st Co. ; 88A^2dCo.; $7 per acre. | TT | 74da., or 



March 16th. | 18 | 512 slabs ; t302.22| | 79 | 350, A's ; 



365. 



210, C's ; 297.50, B's ; 175, D's ; 122.50, E's. | 80 I 72 



365. 



81 I 5hr. 20inm. P.M. || 82 | $0.66} | 83 | 24 chickens 



365. 



and 36 turkeys. | 366. | 84 | 8 days. | 85 | 1797.50, 1st, 



366.1 



2157, 2d ; 2516.50, 3d. | 86 | $640 stock, and $120 gain 



366. 



2d. ; $960 stock, and $180 gain, 1st. || 87 | 49.945+ ft 



366. 



88 I f wk. n 89 I llfhr. ; 134| mfles. | 90 | 533}, A's ; 



366. 



888f , B's ; 177J, C's. | 91 | 36J days. || 367. || 92 | 



367. 



84485.006+ ft. || 93 | $206.06+ in favor of Ist inrest. 



367. 



94 I 23599680 en. yd. | 95 | 4646.363+ | 96 | 



367. 



$1555.017+, 1st; 4354.7I7+, 2d; 4304.663+, 3d; 



367. I 6781.263+, 4th ; 4004.338+, 5th. | 97 | 2160 
367. 1 98 I $564, A's ; $423, 6's. | 368. | 99 | $31 | 100 | 8 hr. 

368. I 101 I $30 com. diff. ; $2460 cost. | 102 | $14467.505 

368. I 103 1 97} lb. | 104 | f ct.,cost; fct. sold for; ^ct., 
368. 1 gain on each; 80 eggs sold. | 105 | 84 years old. 

369. I 106 I 942.48+ cubic feet. || 107 | 155 A. 3R. 38.72 P. 
369. I 108 I $365,837+ || 109 | 6^ hours. | 110 | 5 inches 

369. 1 111 I $4006.54+ || 871. | 2 1 36 A. [ 3 1 5 A. IR 15P. || 4 

' ■ 

371. I 135A.||372.|1|437A. 2R.34.32+P.||2|291A.2R.16P 

372. I 3 I 36 A. OR 25P. | 4 | 20A. || 5 | 40A. || 6 | 15 A. 
372. I 7 I 24 A. IR 8P. || 8 | 26 A. 3R 20 P. 6sq. yd. 
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372. II 9 I 1 20 feet. || 373. || 2 | 21 A. OR. 39.824 P. || 3 | 

373. II 921.875 sq.ft. || 4 | T04.125sq. yd. || 5 | 60 A. 3R. 12.8P. 

373. II 6 I 270 A. IR. 24 P. || 374. || 2 | 684.3376 || 3 | 125.664 

374. II 4 I 179.0712 || 1 | 50 || 2 | 7418 || 3 j 4360.835 •{• 

374. II ij 113.0976 || 2 | 19.635 || 3 | 153.9384 1 375. || 4 I 
376. 111.069+ II 5 I 20 A. OR. 16.9984 P. || 1 | 113.076 

375. II 2 I 615.7536 || 3 | 4071.5136 || 4 1 196996571.722104 sq. mi. 

376. II 2 I 268.0832 || 3 | 2144.6656 ca. in. || 4 | 259992792- 

376. II 082.6374908 J 5 | .904780acu. ft. || 377. || I i 9100 sq. ft. 

377. II 2 I 1440 sq. ft. ( 2| 110592 ca. in. || 3 | 42fca. ft. 

377. II 4 I 31555 gal. || 5 | 13820 cu. ft. || 378. | 1 | 2513.28 

378. II 2 I 233.33isq. ft. || 3 | 2827.44 sq. in. || v4 | 6283.2 sq. ft. 

379. II 2 I 36442.56 || 3 | 13571.712 || 4 | 9650.9952 

379. II 5 I 7363.125 || 2 | 4380 || 3 | 2484 || 4 | 5620 

380. II 5 I 5760 || 6 | 14400 [ 7 | 1800 | 2 | 9160.9056 
350. II 3 I 8659.035 || 4 | 2827.44 || 382. || 2 | 32.4938 inches. 

382. II 3 I 28.2574 in. || 383. || 1 i 197.459+ gal. wine. || 2 | 
383. 1 136.9209+ gallons wine ; 112.7583+ gallons beer. 

383. II 3 I 148.3772+ gal. wine. || 385. || 1 | 401b. || 2 | 251b. 

385. II 3 I 501b. II 4 j 201b. || 5 | 401b. || 6 | lin.; IJin.; 2in.; 4in. 

386. II 1 I 641b. II 8 | 1501b. || 388. | 1 | 601b. || 2 | 401b 

388. |3J 251b. || 1 | 7ift. || 389. || 2 | IJft. || 1 | 401b. 

389. II 2 I 1001b. II 3 I 601b. || 390. || 1 | 576 || 2 | 2250 

390. II 3 I 1066| II 4 | 3000 1| 391. ||. 1 | 2592001b. || 2 | 1.47+ lb. 

*— » ■ ■ ..... I .. I . ■ 

392.. II 3 1 1.15+ lb. B 4 | 1.2 in. J 393. || 1 | 369^ ft.; 2316ft. 
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394. 1 2 I 3618f ft. ;. 482^ ft. J 3 I223||^ft.|| 4 | 2isec. nearly. 
394. I ^ j 1608^ ft. space ; 321f velocity. || 6 | 2mi. 4984^1^ ft. 
394. i 1 I 164.69 J I 8 | lj00.52^^ft. j| 9 | 39tJJf ^*"; ^m sec. 
394. I 10 I 160f ft. = velocity ; 402^y\ft. || 11 | 197^^^ ft. 
394. I 12 I 7Ti||8ftc. II 13 I 1 904tV7 ft. = height ; 10}| J = 

394. I time of ascent. | 14 | 9i^%\sec. ) 15 | 1447.5 

395. I 16 I 61.24 sec. | It | 14.28+ sec. || 18 | 15050{i|ft. 
395. 1 19 I 12 sec; 2316ft. | 396. [ 1 j 8.857 J 2 | 38}|f cu. ft. 
397. J 3 I .980 1 4 I 2 ft. 11.388 in. || 5 | 190 T. 709 lb. || 6 | 2.75 
397. j 7 n-234+ [ 8 | .786 || 9 | .875 || 10 | 1771b. 5oz. 

397. i 11 I 1.103 I 398. | 1 | 3.49 qt. || 2 | 37.5 || 3 | 2.46 gr. 

398. 1 4 I }f = .5319. 
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